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1.0 INTRODUCTION

This report will summarize the investigation activities, data interpretation and statistical methods, and the

results of the investigation.

The report is presented in five sections: Introduction, Site Background, Field Investigation Activities,

Data Analysis and Statistical Testing, and Summary and Conclusions.

The term "background", as defined in the RIDEM Site Remediation Regulation (DEM-DSR-01-93), refers

to the ambient concentrations of hazardous substances present in the environment that have not been

influenced by human activities, or the ambient concentrations of hazardous substances consistently

present in the environment in the vicinity of the contaminated site that are the result of human activities

unrelated to releases at the contaminated site. Background samples provide baseline measurements to

determine what the concentrations of these chemicals would be at a site if no releases occurred there.

eTO 218-1-

INVESTIGATION OBJECTIVES

REPORT ORGANIZATION

1.1

At the request of the Navy, Tetra Tech NUS, Inc. (TtNUS) has completed a background soil investigation

for the Old Fire Fighting Training Area (OFFTA)/Katy Field site on Coasters Harbor Island at Naval

Station Newport (NAVSTA Newport) (formerly the Naval Education and Training Center (NETC) in

Newport, Rhode Island. The site (now known as Katy Field) is a park with a baseball field, playground,

and picnic areas, located on the north end of Coasters Harbor Island. Formerly, the 5.5-acre OFFTA

was used to train Navy personnel in fighting fires on ships during the period from approximately World

War II until 1972. This report describes the background soil sampling investigation and presents the

results of the laboratory and statistical analyses conducted as part of the investigation. This work plan

was conducted by TtNUS under the Comprehensive Long Term Environmental Action Navy (CLEAN)

Contract No. N62472-90-D-298, Contract Task Order (CTO) 218.

1.2

W5200228F

Previous investigations have indicated that the background levels of certain metals such as arsenic may

be higher in soils on Coasters Harbor Island and Aquidneck Island than other areas of Rhode Island. The

objective of the investigation summarized in this report is to establish background concentrations of
(

arsenic and other metals in soils in the vicinity of the OFFTA site by determining the occurrence,

. geochemical abundance, and variability (scatter) of surface and subsurface soil ambient metal

concentrations. The background levels for metals will be used to evaluate the OFFTA site data during

the remedial investigation and feasibility study.
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Coasters Harbor Island

Naval Station Newport

2.0 SITE BACKGROUND

This section provides a brief description and history of the NAVSTA Newport, Coasters Harbor Island,

and the OFFTA site.
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SITE DESCRIPTION AND HISTORY2.1

The NAVSTA Newport facility has been in use by the Navy since the era of the Civil War. In 1883 the

Naval Training Station was established at Newport. During World Wars I and II, military activities at the

facility increased significantly and the base provided housing for many servicemen. In subsequent

peacetime years, research and development and training became the major activities on base until

Newport became the headquarters of the Commander Cruiser-Destroyer Force, Atlantic in 1962. In 1973

the Shore Establishment Realignment Program resulted in the reorganization of naval forces, the

Commander Cruiser-Destroyer Force moved to Norfolk, Virginia, and activity on the base again declined.

Since 1973 research and development and training have again become the primary activities at

Newport. Major commands currently located at NAVSTA Newport include the Naval Education and

Training Center, Surface Warfare Officers School Command, Naval Undersea Warfare Center, and the

Naval War College.

NAVSTA Newport is located approximately 60 miles southwest of Boston, Massachusetts and 25 miles

south of Providence, Rhode Island. It occupies approximately 1,063 acres, with portions of the facility

located in the City of Newport and Towns of Middletown and Portsmouth, Rhode Island. The facility

layout is long and narrow, following the western shoreline of Aquidneck Island for nearly 6 miles facing

the east passage of Narragansett Bay (Figure 2-1).

This section provides a brief description and history of the OFFTA site and surrounding area

(Section 2.1) and a summary of the contaminants identified in previous investigations at the OFFTA site

(Section 2.2).

Coasters Harbor Island is located off the southern end of NAVSTA Newport (Figure 2-1). The island,

which has a land area of 92 acres, was acquired by the Town of Newport in 1673. In 1721 a small house

was built to quarantine persons arriving by sea to determine if they had small pox. In 1819 the Newport

W5200228F
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Old Fire Fighting Training Area /Katy Field

OFFTAlKaty Field is located at the northern end of Coasters Harbor Island (Figure 2-2). The site

occupies approximately 5.5 acres and is bordered by Taylor Drive to the south and Narragansett Bay and

Coasters Harbor to the west, north, and east.

The following briefly summarizes the nature of contamination detected in soils at the OFFTA site during

investigations conducted to date. The Phase I investigation was conducted by TRC Environmental

Corporation (TRC) from April to July 1990, with follow-up surface soil sampling in December 1991. A

Phase II investigation was conducted by TRC from October 1993 to January 1994. The Phase III

investigation was conducted by TtNUS in November 1998.

In 1976 the site was converted to a recreational area (Katy Field) with a playground, a picnic area with an

open pavilion and barbecue grills, and a baseball field. With the exception of the baseball infield, the site

is entirely vegetated with grass. A day care center operated out of building 144 on the site from

approximately 1983 to 1993. Katy Field was used as a recreational area until its closure in October 1998

due to potential environmental and human health concerns. Access to the area has been restricted since

November 1, 1998, when a fence was erected around the field's perimeter.
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SITE CONTAMINATION

The site was home to a former Navy fire fighter training facility from World War II until 1972. During the

training operations, fuel oils were ignited in various structures at the site that simulated shipboard

compartments, then extinguished by sailors. Upon closure in 1972, the training structures were

reportedly demolished and buried in two mounds on the site, then the entire area was covered with

topsoil. The rest of the site is generally flat, with surface elevations ranging from 8 to 12 feet above

Naval Base mean low water (MLW).

Asylum (poor house) was established on the island. Much of island was farmed or used for orchards to

support the asylum in the 1800s. Farming continued on the island until 1892 when the Navy ended

farming to use the island for training. In 1891 the island was ceded to the United States government for

use in training of sailo~s. In 1894 the Naval War College was established and the old asylum and

adjacent grounds were assigned to the Navy. The build up of training facilities occurred in the southern

areas of the island. During the early 1940s the training facilities expanded to cover the northern part of

the Island. New facilities were recently completed in the central section of the island. Development has

not been documented on a few areas located in the southern part of the island.

2.2

W5200228F
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A wide range of compounds including VOCs, SVOCs, pesticides, PCBs, and inorganics were detected in

OFFTA site soils. The most prevalent organic contaminants present in the sIte soils were PAHs.

Elevated concentrations of PAHs, Including carcinogenic PAHs, were detected in subsurface soil

samples collected in the northern, western, and eastern portion of the site. Elevated VOC contamination

(Le., > 1 ppm) was detected in subsurface soils at the depth of the ground water table in the central

portion of the site and in the north central portion of the site. Pesticides were detected in surface soils

across the site at low levels (Le., 10's of ppb), while PCBs were detected in only one soil sample at a

very low concentration.

Numerous metals were detected in surface and subsurface soil samples collected throughout the site.

The metals most common to the sIte surface soils included aluminum, arsenic, barium, calcium,

chromium, copper, cobalt, iron, magnesium, manganese, and vanadium. The metals common to each of

the subsurface soil samples include aluminum, arsenic, calcium, chromium, cobalt, iron, magnesium,

manganese, nickel, potassium, and vanadium. The highest metals concentrations were generally

detected in subsurface soils located in the northern portion of the site, although elevated levels were also

present in the eastern portion of the site. Samples having the greatest overall metals concentrations

were collected at or below the ground water table and were notea to have petroleum staining and odors.

The metals detected in site soils are elements that occur naturally in soil and bedrock, but some of them

may also be present, in part, due to past site activities. The purpose of the background soil investigation

is to determine the concentrations of metals that are naturally present in area soils so that the

contribution of metals contamination from site activities can be evaluated.

3.0 FIELD INVESTIGATION ACTIVITIES

This section presents a description of the field investigation activities that were conducted as part of the

background soil investigation for the OFFTA Site. The investigation activities included a reconnaissance

survey to evaluate proposed background sampling locations, soil sampling and analysis of 20

background soil locations (pius QAlQC samples), and a global positioning system (GPS) survey of the

background sample locations. The background soil sampling investigation was conducted in accordance

with the Draft Final Work Plan (TtNUS, 2000). Additional detail concerning the sample locations,

collection, and a~alysis are described in the following sections.

As scoped in the Work Plan, background soil samples having a composition similar to the soils that may

have been found at the OFFTA Site prior to fire-fighting training activities were collected from

undisturbed locations on Coasters Harbor Island determined to be free of influence from either the site or

other non-uniformly distributed anthropogenic sources. Soil samples were collected from one soil type:

I
I
I W5200228F -6- CT0218



the Udorthents-Urban Land Complex. The United States Department of Agnculture (USDA) soil survey

map of the area is presented as Figure 3-1.

Coasters Harbor Island has been the site of Navy activity since the 1880s and most of the island soil

areas have been previously disturbed or impacted by imported fill. According to the USDA Soil Survey

of Rhode Island, soils on Coasters Harbor Island, inclUding the OFFTA Site, are classified mostly as

Udorthents-Urban land complex (UD). Sites for buildings, paved roads, and parking lots are classified as

Urban land (Ur). Udorthents-urban land complex areas consist of soils that have been disturbed by

cutting and filling, and building and pavement areas (Fig. 3-1).

The historical land use findings were presented to the EPA and RIDEM during a meeting at NAVSTA

Newport on December 8, 1999. Sample locations were proposed in Areas C, 0, H, and I, based on a

100 foot grid-spacing. After discussion and modification by EPA and RIDEM, sixteen proposed sample

locations were selected in Areas C and 0 and two sample locations were selected in each of Areas Hand

Area I, for a total of 20 locations. It was agreed that none of the sample locations would be within 100

feet of a roadway and samples would not be collected from the northernmost part of Area H due to its

proximity to a greenhouse. It was also agreed that if the statistical evaluation indicates that results for

areas H and I samples are statistically different from the results for Areas C and 0 samples, the samples

from Areas C and 0 would be sufficient for background analysis and no additional sampling would be

reqUired.

Ten areas on Coasters Harbor Island were identified as potential background sample locations for the

OFFTA background study based on current land use and accessibility. These areas are indicated on

Figure 3-1 as Areas A through J. Available historical information, maps, and aerial photographs were

reviewed to identify prior land uses and activities at the ten areas to determine whether these areas were

appropriate for collection of background soil samples. The historical land use information and

background sampling determination are summarized in Table 3-1. Based on the research, two areas,

Areas C and 0 (Dewey Field), were identified as primary sample areas, and two additional areas, Areas

H and I (officers' quarters area), were identified as alternate sample areas. Areas C and 0 are located at

the south end of the island, approximately 2,400 feet south of OFFTA, Area H is loca.ted approximately

1400 feet south of OFFTA, and Area I is located about 2,000 feet south of OFFTA. These four areas all

have soils with the same USDA classification as those at OFFTA: Udorthents-Urban Land Complex.
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TABLE 3-1
COASTERS HARBOR ISLAND HISTORICAL LAND USE SUMMARY

OFFTA SITE BACKGROUND SOIL INVESTIGATION
, NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

1995/ HISTORICAL COMMENTS ON USE
AREA" 1891/93 1912 1926 1940/44 1953 1975 AS BACKGROUND

CURRENT USE/ACTIVITIES LOCATION

A undeveloped hospital and area not building building open area grass covered hospital site rejected based on
contagious shown occupies area occupies area open area proximity to OFFTA site
ward and former use

B open water Yo mile race open area ball fields ball fields ball fields ball fields created by fill rejected based on
track dredged from potential bias introduced

harbor by dredged material
C undeveloped undeveloped grass covered grass covered grass covered grass covered grass covered no Significant selected as proposed

open area open area open area open area open area activIties background sampling
documented area based on current

and past use
0 undeveloped parade parade ground parade ground parade ground parade ground parade ground no other Significant selected as proposed

ground area area area area area area activities background sampling
documented area based on current

and past use
E undeveloped open area area not open area building building building site orchard/agricultural rejected based on

(firing range) shown occupies area occupies area use; firing range proximity of former firing
range

F undeveloped open area area not building building open area parking lot orchard/agricultural rejected based on
. (firing range) shown occupies area occupies area use; firing range proximity of former finng
I ranQe

G undevelopedl open area area not building building open area grass covered orchard/agricultural rejected based on
(firing range) shown occupies area occupies area area use; firing range proximity of former firing

range
H orchard grass grass covered grass covered grass covered grass covered grass covered orchard/agricultural selected as proposed

covered area area (officer's area (officer's area (officer's area (officer's area (officer's use secondary background
(officer's quarters) quarters) quarters) quarters) quarters) sampling area based on
Quarters) current and past use

I farmer's grass grass covered grass covered grass covered grass covered grass covered orchard/agricultural selected as proposed
house site covered area area (officer's area (officer's area (officer's area (officer's area (officer's use; nearby tennis secondary background

(officer's quarters) quarters) quarters) quarters) quarters) courts constructed sampling area based on
quarters) over former current and past use
tenniS courts graveyard site
present

J target area pistol firing area not open area bUilding area not grass covered pistol firing range rejected based former
ranges shown occupies area shown open area use

NOTES:

• Areas shown on Figure 2-2

Source: Historical maps and aerial photographs obtained from Naval War College Museum, Coasters Harbor Island



TtNUS staff surveyed all soil-sampling locations with GPS survey equipment (to sub-meter accuracy).

The surveyed background soil sample locations are presented on Figure 3-2.

Upon mobilization to mark the final sample locations and conduct the soil sampling, TtNUS determined

that, due to the presence of bedrock outcrops and buried utilities and the close proximity of roadways,

there were no appropriate sample locations in Area H. As a result, all 20 soil sample locations (OFF-SO

BK01 through OFF-SO-BK20) were located within areas C, D, and I. Seventeen locations were sampled

in Areas C and D, at the approximate locations agreed to at the December 8 meeting. Three locations

were sampled In Area I. None of the sample locations were within 100 feet of the roadway. Background

sample locations are shown on Figure 3-2. As indicated in Figure 3-1, all 20 locations were in areas

where the soil type is classified as the Udorthents-Urban Land Complex.

The objective of the sample collection was to obtain both surficial samples and shallow subsurface soil

samples to use In establishing background concentrations of metals in the vicinity of the OFFTA Site.

Consistent with the approved Draft Work Plan, two soil samples were collected from each of the 20

sample location points: a surface sample (from zero to two feet below ground surface (bgs» and a

subsurface sample (usually from four to six feet bgs). Where shallow refusals were met, multiple

attempts were made to attempt to reach the target depth unless evidence of the top of bedrock was

noted. Where refusal was encountered shallower than 6 feet bgs, the deep soil sample was generally

collected from 4 feet to the refusal depth. Deep samples were not collected at three locations where

refusal was encountered at less than 4 feet bgs. Table 3-2 presents a sampling summary including

sample locations, a brief soil description/log for each location, sample depths, and any comments.

Consistent with the Work Plan, prior to collecting the soil samples, the grass and root mat and

approximately the top 2 inches of soil was removed from the sample location to limit the effects of

potential pollutant sources such as automobile emissions, road runoff, or other common anthropogenic

sources of soil contamination. Soil samples were collected using a Geoprobe TM direct push drill rig that

advanced a decontaminated stainless steel sampler with a new acetate liner per sample to the target

depths at each location. The soil samples were logged and sampled by TtNUS geologists after cutting

open each sample liner. Each sample was homogenized using a clean disposable trowel and plastic bag

then transferred to the appropriate sample containers. The only non-disposable sampling equipment that

may have contacted the sample medium was the stainless steel sample core tube that was

decontaminated to prevent cross-contamination between sampling points. Field data were recorded on

boring logs and in the field logbook. Appropriate chain-q!-custody and sample handling and shipping

procedures was adhered to, as detailed in the Work Plan.
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TABLE 3·2
SOIL SAMPLE SUMMARY

OFFTA BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE
LOCATION AREA SOIL DESCRIPTION INTERVALS COMMENTS

(Depth in feet bgs)

BK01 Area C 0-4' - Sand, 4'-6' - Till oto 2 and 4 to 6 Duplicate Sample (DUP01 - 4' to 6')

BK02 Area C 0-3.5' - Sand, 3.5'-5.3'(Refusal) - Till oto 2 and 4 to 5.3

BK03 Area C 0-4' - Sand, 4'-4.5' - Till, 4.5' - Bedrock oto 2 and 4 to 4.5 Bedrock not Sampled

BK04 Area D 0-3' - Sand, 3-5' - Till, 5' - Bedrock oto 2 and 4 to 5 Bedrock not Sampled

BK05 Area D 0-3' - Sand, 3'-6'- Till oto 2 and 4 to 6

BK06 Area D 0-3.5' - Sand, 3.5'-5.7' - Till, 5.7' - Bedock oto 2 and 4 to 5.7 Duplicate Sample (DUP02 - 4' to 5.7')

BK07 Area D 0-4' - Sand, 4'-6' - Till oto 2 and 4 to 6

BK08 Area D 0-3.8' - Sand, 3.8'-6' - Till oto 2 and 4 to 6

BK09 Area D 0-3.5' - Sand, 3.5'-6' - Till oto 2 and 4 to 6

BK10 Area D 0·3' • Sand, 3'-3.8' - Till (Refusal - 3.8') oto 2 2-3' interval not sampled due to gravel

BK11 Area D 0-3' - Sand, 3'-6' - Till oto 2 and 4 to 6

BK12 I Area D 0-3.5' - Sand, 3.5'-6' - Till oto 2 and 4 to 6

BK13 Area D 0-6'· Sand oto 2 and 4 to 6

BK14 Area D 0-3' - Sand, 3'-6' - Till oto 2 and 4 to 6

BK15 Area D 0-3' - Sand, 3'-6' - Till oto 2 and 4 to 6 Duplicate Sample (DUP03 - 4' to 6')

BK16 Area D 0-3' - Sand, 3'-6' - Till oto 2 and 4 to 6

BK17 Area D 0-2' - Sand, 2'-3' - Till (Refusal - 3') oto 2 and 2 to 3

BK18 Area I 0-4' - Sand, 4'-6' - Till oto 2 and 4 to 6

BK19 Area I 0-4' - Sand, 4'-6'· Till oto 2 Saturated at 3', not sampled

BK20 Area I 0-2' - Sand, 2'_3' - Till, 3'-3.5' - Bedrock (Refusal - 3.5') oto 2 Duplicate Sample (DUP04 - 0' to 2')
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Forty-six samples were collected (including OAlOC samples):

4.0 DATA ANALYSIS AND STATISTICAL TESTING

Step 1: Background data sets were evaluated to determine if shallow surface soil data (defined as

composite samples collected from less than or equal to 2 feet depth) are suitable for combination with

deeper subsurface soil data (defined as composite samples from depths including points below 2 feet).

• 24 surficial soil samples from the zero to 2 foot depth interval (including four field duplicates)

• 20 subsurface soil samples from between 2 foot and 6 feet below ground surface, depending on

refusal or depth to the water table (including three field duplicates)

• 1 aqueous equipment rinsate blank

• 1 aqueous source water blank

CT0218-13-

All soil samples were analyzed for EPA Target Analyte List (TAL) metals. A Rhode Island certified and

Navy approved analytical laboratory subcontractor, Ceimic Corporation, performed the laboratory

analysis. Standard EPA analytical procedures were employed, in accordance with the Work Plan.

Laboratory data validation (Tier III) activities were then performed by a TtNUS chemist to ensure data

quality and data validation memoranda were prepared. The analytical data and data validation

memoranda are presented in Appendix A.

Following the completion of the background soil sample analyses and analytical data review, data

analysis and statistical testing were performed. The background data for metals underwent an

exploratory evaluation that consisted of several statistical comparisons that determined whether data

from different sampled areas and depth categories are appropriately treated separately or combined into

final background data set(s). All statistical tests were performed in accordance with the guidance and

recommendations presented in several EPA and related publications (EPA, 1989a, 1989b, 1992b, 1992c,

and 1996d; US Navy, 1999; Gilbert, 1987 and 1993) cited at the end of this report. The following tasks

were performed:

W5200228F

For Areas C and D soil, there were 16 subsurface soil samples (plus three duplicates) collected and 17

surface soil samples. Appendix B, Table B-1 presents W-Test results evaluating the distributional shape

for metals in Areas C and D surface soil data. For surface soil, all but five metals passed the statistical

tests for accepting the hypothesis of a lognormal distribution. Ten metals exhibited a better fit to a

lognormal rather than a normal distribution, while aluminum, arsenic, beryllium, and vanadium passed

the test for either type of distribution but had a slightly better fit when compared to a normal distribution.
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Appendix B, Table B-2 presents distributional tests for subsurface soil. Five metals exhibited an

acceptable best match to the lognormal distribution, while eight metals passed the test for either type of

distribution but had a slightly better fit when compared to a normal distribution. One metal (silver)

exhibited an acceptable match only to the normal distnbution and four metals did not match either type

of distribution.

• Within Areas C and 0, a total of four metals exhibited concentrations that were greater in surface soil

than in subsurface soil. An across-the-board trend of higher overall sample concentrations

throughout most of the surface soil data set was seen for four metals (antimony, barium, lead, and

mercury) based on either a test of means (t-test), at test comparing the overall ranks of the two data

sets (Mann-Whitney or Gehan Test), or the Upper Ranks Test (also known as the Quantile Test) as

Several quantitative statistical comparisons were performed to determine if either data set exhibits

metals concentrations that are statistically greater than metals levels in the other data set. These tests

are designed to identify any across-the-board differences in the overall or average concentration of a

metal between the two populations and also any differences in subsets comprised of the highest ranking

concentrations in one data set that happen to be statistically greater than the corresponding upper

concentration rank subsets from the other data set. For Areas C and 0, the subsurface soil data set was

compared to the surface soil data set usmg the following tests:

• Within Areas C and 0, a total of 13 metals exhibited concentrations that were greater in subsurface

soil than in surface soil. An across-the-board trend of higher overall sample concentrations

throughout most of the subsurface soil data set was seen for 13 metals (aluminum, arsenic,

chromium, cobalt, copper, iron, magnesium, manganese, nickel, potassium, silver, vanadium, and

zinc) based on either a test of means (t-test), a test comparing the overall ranks of the two data sets

(Mann-Whitney or Gehan Test), or the Upper Ranks Test (also known as the Quantile Test) as

shown in Table B-3. For 12 metals, the Upper Ranks Test indicated that at least two-thirds of all

samples exhibited a pattern of elevated subsurface soil concentrations.
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• Student's t-test (difference in means for normal/lognormal data with equal variances)

• Satterthwaite t-test (difference in mean for normal/lognormal data with unequal variances)

• Bartlett's test (determines if background data subsets have equal variances)

.' Mann-Whitney test (if rank distribution is similar given detection limits that are uniform)

• Gehan's test (if rank distribution is similar given that multiple detection limits exist)

• Quantile test (if rank distribution IS similar for the upper concentrations subset of background)

• The test of proportions (if frequency of detection is similar given sufficient data points)

• Fisher's exact test (if frequency of detection is similar in the case of few data points)

W5200228F



shown in Table B-4. For barium, lead, and mercury, the Upper Ranks Test mdicated that at least

two-thirds of all samples exhibited a pattern of elevated surface soil concentrations.

• As shown in Table B-7, for surface soil, no metals exhibited concentrations that were greater in

Areas C and D relative to Area I. The quantitative statistical tests described in step 1 were utilized;

• Because only one subsurface soil sample was collected within Area I, the UTL test was the only test

that was applied. As shown in Table B-5, barium and cobalt exhibited subsurface soil concentrations

within Area I that exceeded the 95 % UTL for Areas C and D. Therefore, it was determine that these

two data sets are significantly different and Area I data were not considered for inclusion in the

background subsurface soil data set.

• In conclusion, significant differences were found between the surface soil and subsurface soil data

sets from Areas C and D, with 13 metals revealing higher concentrations in subsurface soil and

4 metals displaying greater levels in surface soil. Out of 19 metals, only two were not significantly

different between surface and subsurface soil. Because the concentrations of many of the primary

metallic constituents were different for soil samples collected at different depths, surface soil and

subsurface soil data sets could not be combined together.

CT0218-15-

Step 2: After it was determined that surface soil and subsurface soil data sets should remain segregated

within Areas C and D, these two soil data sets were then compared independently to the corresponding

surface and subsurface soil data sets from Area I. The quantitative statistical tests were applied as listed

for step 1. One additional test, the Upper Tolerance Limit (UTL) test, was also used to compare

subsurface soil data sets because only one subsurface sample was collected in Area I and this test is

applicable under these circumstances. The combination of tests was designed to identify any across-the

board differences in the overall or average concentration of a metal between the two populations and

also any differences in subsets comprised of the highest ranking concentrations in one data set that

happen to be statistically greater than the corresponding upper concentration rank subsets from the other

data set.

• There were 17 surface soil samples (plus three duplicates) collected from Areas C and D and three

surface soil samples from Area I. As shown in Table B-6, for surface soil, a total of four metals

exhibited concentrations that were greater in Area I than in Areas C and D. An across-the-board

trend of higher overall sample concentrations throughout most of the Area I surface soil data set was

seen for four metals (aluminum, beryllium, manganese, and vanadium) based on either a test of

means (t-test), a test comparing the overall ranks oLthe two data sets (Mann-Whitney or Gehan

Test), or the Upper Ranks Test (also known as the Quantile Test).

W5200228F
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however, the statistical power of several of these tests were limited by the sample size of three data

points in the Area I data set.

Step 3: Once the appropriate surface soil and subsurface soil data sets were identified for use in the

background soil investigation, the following statistics were estimated to describe the final background

data sets:

• UTLs were not calculated for several metals because of poor fit to normal or lognormal distributions

(a UTL can not be calculated for a data set that is not normally or lognormally distributed). As an

approximation, the maximum detected value is recommended for use in lieu of a UTL for these

• Two types of descriptive statistics were tabulated: Appendix B, Tables B-8 and B-9 present the

minimum, maximum, and mean for metals in the surface and subsurface soil data sets, respectively.

Appendix B, Tables B-10 and B-11 present the metals concentrations at the 25th
, 50th

, 75th
, and 95th

quantiles.
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The differences between the Area I data set and the Area C/D data set are likely attributable to the

small sample size of the Area I data set and not a difference in soil type. Because only three

samples were included in the Area I data set, a high degree of variance is expected within this small

data set and the representativeness of sampling is hard to guarantee with this small sample size.

Therefore, there is a possibility of false positive errors in statistically evaluating the differences

between these two data sets. The apparently higher Area I metals concentrations relative to Areas C

and D could be a consequence of greater sampling bias within the small Area I data set. As a result,

differences in Area I versus Areas C and D metals concentrations are not confidently attributable to

different soil types.

• In conclusion, significant differences were found between the Areas C and D data sets versus the

Area I data set for surface soil, with four metals revealing statistically higher concentrations in Area I.

Therefore, it was determmed that these two data sets are significantly different and Area I data were

not considered appropriate for inclusion in the background surface soil data set.

• 95 percent UTLs were calculated for use as background values for the OFFTA site. Appendix B,

Tables B-12 and B-13 present the calculated UTL values. The 95 percent UTL is defined as a

tolerance limit expected to contain 95 percent of all possible measurements for the background data

set. Pertinent parameters such as log mean, log standard deviation, t-value, etc. that were applied

to the UTL calculations for surface soil and subsurface soil, respectively are also presented. The

UTLs for most metals were based on an assumption ota lognormal background population.
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metals; however, this value may not have the same confidence and may be somewhat less

conservative than the UTL. For the metals without UTLs In Table 8-12 (antimony, cadmium,

potassium, and zinc), 17 sampling POints comprised each data set. For the metals without UTLs in

Table 8-13 (antimony, beryllium, potassium, and zinc), 16 sampling points comprised each data set.

For these metals, the observed maximum values represent a reasonable approximation to the upper

95th percentile of the population. This is because the largest data point out of a set of 16 or 17

points represents in the neighborhood of 6 percent of the sampling set, which is only slightly more

than the top 5 percent of the sampled data set (for the 95 percent UTL). A more accurate

approximation to the 95 percent UTL cannot be made for these metals because these data sets did

not fit a normal or lognormal distributional shape.

• One high concentration data point for arsenic in subsurface soil was suspected to be an anomaly

because this value was associated with an average of two disparate results (84.9 mg/kg and 21.7

mg/kg) from a field duplicate pair (samples OFF-SO-8K01-0406 and OFF-SO-DUP01). It was

suspected that the UTL might be biased by this data point (the averaged duplicate pair). Outlier tests

were evaluated for arsenic in subsurface soil following the procedures for Dixon's Test and the test

for discordance (EPA, 1996; Navy, 1999) to determine whether the suspect data point was a

statistical outlier. However, to be considered statistically valid, these outlier tests require that the

data set -minus the suspected outlier- have a normal or lognormal distribution. As shown in Table

8-14, the arsenic data set did not match either type of distribution after removal of the candidate

outlier; therefore, it could not be determined whether this data point was an outlier and the original

UTL was retained.

The aforementioned arsenic outlier test for the subsurface soil data was performed using the

average of the duplicate values -not the higher (84.9 mg/kg) duplicate value by itself- because there

are no established criteria for rejecting a data point based on the relative percent difference of the

duplicate values. However, at the request of the regulatory agencies, the effect of removal of the

single 84.0 mg/kg data point was evaluated. The evaluation concluded that if the 84.9 mg/kg arsenic

data point was removed and the arsenic level in the other half of the duplicate pair (21.7 mg/kg) was

retained, then a revised UTL could be calculated for arsenic in subsurface soil as 33.6 mg/kg. This

UTL value would not be justifiable statistically and is only slightly lower than the proposed UTL of

42.8 mg/kg, which is based on all data points in subsurface soil. The effect of outlier removal is not

dramatic because the revised data set still includes a l1l.aximum arsenic value of 35.5 mg/kg and still

presumes a lognormal population, which forces the data to be modeled assuming a skewed

distribution with some values well above the mean concentration.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I W5200228F -17- CT0218



• For antimony in surface SOIl and beryllium in subsurface soil, UTLs were not presented in Tables 8

12 and 8-13 because data sets did not fit a normal or lognormal shape. For these metals, outlier

tests were investigated to determine whether an outlier was present that, when removed, would

result in a normal or lognormal distributional shape and therefore enable calculation of a UTL.

However, neither antimony nor beryllium matched a lognormal or normal distributional shape after

removal of the highest data point, as shown in Tables 8-17 and 8-18, respectively. Therefore, outlier

status could not be determined and a UTL could not be calculated. In addition, data for cadmium in

surface soil and antimony in subsurface soil did not fit a normal or lognormal distribution. However,

in the latter two cases the highest concentration data point was the only positive detection in the data

set, so outlier removal could not be considered.

• One high concentration data point for lead in surface soil was suspected to be an outlier because its

concentration was approximately 16 times higher than the next highest observed concentration.

Outlier tests were evaluated following the procedures for Dixon's Test and the test for discordance to

determine whether the suspect data point was a statistical outlier. As shown on Table 8-15, a normal

distribution of lead in surface soil resulted after removal of the suspect data point, which indicates

that the outlier tests are statistically valid for the data set. The two outlier tests were then run to

determine whether the data point was an outlier. The outlier tests for lead both Indicated that the

suspect data point is an outlier (the data point is not associated with a sample population statistically

equivalent to the remaining data pOints, based on a 5 percent level of significance, i.e., there is less

than a 5 percent chance that this data point is from a statistically equivalent population). The outlier

tests for lead are presented in Table 8-16. The UTL for lead in surface soil was calculated from the

lead data set remaining after removal of the outlier.

• One high concentration data point for manganese in subsurface soil was suspected to be an outlier

because its concentration was approximately twice as large as the next highest observed

concentration. Outlier tests were evaluated following the procedures for Dixon's Test and the test for

discordance to determine whether the suspect data point was a statistical outlier. As shown on Table

8-19, a normal distribution of manganese in subsurface soil resulted after removal of the suspect

data point, which indicates that the outlier tests are statistically valid for the data set. The two outlier

tests were then run to determine whether the data point was an outlier. The outlier tests for

manganese both indicated that the suspect data point is an outlier (the data point is not associated

with a sample population statistically equivalent to theJemaining data points, based on a 5 percent

level of significance, i.e., there is less than a 5 percent chance that this data point is from a

statistically equivalent population). The outlier tests for manganese are presented in Table 8-20.

The UTL for manganese in subsurface soil was calculated from the manganese data set remaining

after removal of the outlier.

W5200228F -18- CT0218
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It should also be noted that the 95 percent UTL is an estimated quantity based on a limited number of

samples which approximates the true 95th percentile of the population's metal concentration. The UTL is

therefore said to have a statistical coverage of 50 percent because such an estimated value is expected

to be biased high one-half of the time or biased low one-half of the time. relative to the population's true

95th percentile.

Appendix B. Tables B-21 and B-22 present a complete data list of all results for Areas C and 0, with the

analytical results for each element arranged in order of increasing concentration for surface and

subsurface soil. respectively. Appendix B, Tables B-23 and B-24 present a complete data list of all

results for Area I. with the analytical results for each element arranged in order of increasing

concentration for surface and subsurface soil, respectively. (Note that Area I results were not used in the

computation of final UTLs for OFFTA background soil.)

As stated previously, the 95 percent UTL is defined as a tolerance limit expected to contain 95 percent of

all possible measurements for the background data set. If a single sample collected from a site-related

area yields a concentration greater than the 95 percent background UTL. then there IS less than a 5

percent chance that this sample came from a population equivalent to the background data, and it is

correct to conclude that site-related data are elevated above background. However, using the UTL test

simultaneously on several site-related samples can lead to a false conclusion that the site data are

elevated above background. For example, if the site population is really identical to the background

population, then collecting 100 site-related samples would yield, on the average, 5 samples having

concentrations exceeding the 95 percent background UTL.

As a result of this bias, the UTL test is not generally valid as a stand-alone background test to judge

whether any remedial action is needed at a site. Statistical guidance (US Navy, 1999) acknowledges

that the UTL test can produce an unacceptably high false positive rate in cases where the site population

is really no different from the background population. Therefore, UTL exceedences should be confirmed

by additional statistical tests in which the false positive rate is controlled to less than a 5 percent error

rate. In particular, an "elevated" concentration for a metal should be indicated only if there is found to be

either an overall difference between the entire populations of site and background sample results (the t

test. the Mann-Whitney test. or Gehan's Test); if hot spots are found on the site (the upper ranks test); or

if no other tests are conclusive, an elevated frequency of detection in site versus background (the test of

proportions or Fisher's Exact Test).

CT0218-19-W5200228F
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To establish background levels for metals in soils at the OFFTA site, soil samples were collected from

areas at the south end of Coasters Harbor Island determined to be unaffected by the site or by other non

uniformly distributed anthropogenic sources. Surface (0 - 2 ft. bgs) and subsurface (generally 4 - 6 ft.

bgs) soil samples were collected from approximately 20 locations and analyzed for TAL metals by EPA

approved analytical procedures. The areas selected for background sampling all had the same USDA

soil classification as those at the OFFTA site (Udorthents-Urban Land Complex).

Analytical data were reviewed by standard data validation procedures to ensure data quality. Data

analysis and statistical testing were then performed to determine appropriate background metals values

for the site. The background data for metals underwent an exploratory evaluation that consisted of

several statistical comparisons that determined whether data from different sampled areas and depth

categories should be treated separately or combined. Once the appropriate background data sets were

defined, additional statistical methods were used to determine the recommended background values.

Evaluation of the surface soil and subsurface soil data sets for Areas C and 0 (Dewey Field) (where the

majority of samples were collected) determined that the surface and subsurface data could not be

combined together because the overall mineral composition was very dissimilar for soil samples

collected at different depths. Additionally, it was determined that the data sets from Areas C and 0 are

significantly different from the data for Area I; therefore, the Area I data are not appropriate for inclusion

in the background surface or subsurface soil data sets.

Once the appropriate background surface soil and subsurface soil data sets were identified, the final

statistics were performed to determine recommended background values. It was determined that for

most metals in both soil strata, the 95 percent UTL should be selected as the background value. UTLs

were not calculated for several metals because of poor fit to normal or lognormal distributions. In place

of a UTL for these metals, the maximum detected value is recommended for use as the background

value. The observed maximum values for these metalsOTepresent a reasonable approximation to the

upper 95th percentile of the population because the maximum value (in these 16 or 17 point data sets)

represents in the neighborhood of 6 percent of the sampling set, which is only slightly more than the top

5 percent of the sampled data set represented by the 95 percent UTL. Table 5-1 presents the

recommended background metals values for OFFTA surface and subsurface soils and presents the
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Units are mg/kg.

SUBSTANCE SURFACE SOIL SUBSURFACE SOIL RIDEM CRITERIA2

Aluminum 11900 15800 --
Antimony ** (0.67) ** (.42) 10

Arsenic 5.55 42.8 1.7

Barium 38.5 21.3 5500

Beryllium 0.439 ** (1.1) 0.4

Cadmium ** (0.7) NO 39

Calcium 1220 1080 --
Chromium 20.2 24.1 1400

Cobalt 9.01 I 20.3 --
Copper 23.8 30.9 3100

Iron 23200 46400 --
Lead 48.8 15.4 150

MaQnesium 2240 5310 -
Manganese 372 563 390

Mercury 0.189 NO 23

Nickel 17.4 34.5 1000

Potassium ** (312) ** (539) -
Silver NO 12.7 200

Vanadium 22.6 26 550

Zinc ** (225) ** (175) 6000

W5200228F

TABLE 5-1
RECOMMENDED BACKGROUND VALUES'

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

CT0218-21-

- Recommended background values are the calculated 95% UTLs for each compound unless

otherwise noted. See Appendix B, Tables B-12 and B-13 for parameters used in UTL calculations.
- State of Rhode Island Direct Exposure Criteria for Residential Soils. Source: RIDEM Remediation

Regulations, DEM-OSR-01-93, March 31,1993 .
- UTL could not be determined for this analyte because the distribution did not match nOO11al or

10gno011al distributional shape.
- Value in parenthesis is the maximum detected concentration. As an approximation, the maximum

detected value could be used in lieu of a UTL for these metals; however, this value may not have the
same confidence or may be less conservative than the UTL.

- Analyte was not detected in samples from this depth range. No background value is recommended.

2

**

NO

(value)
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RIDEM Residential Soil Direct Exposure Criteria for companson. Appendix B, Tables B-12 and B-13

present additional details of the UTL calculations, including the pertinent parameters used to determine

the UTLs.

Based on bedrock observations made throughout the NAVSTA Newport area north of Coasters Harbor

Island it appears that the rock is a similar type (clastic metasedimentary rock type containing carbonate

and sulfide minerals) to the bedrock that has been associated with elevated arsenic concentrations in

groundwater in various locations throughout New England. (See Ayotte et ai, 1999 for a discussion of the

The calculated background values for 2 metals in surface soil (arsenic and beryllium) and 3 metals In

subsurface soil (arsenic, beryllium, and manganes~) exceed the RIDEM Direct Exposure Criteria.

Concentrations of these substances at the surface and subsurface soil sample locations are shown on

Figures 5-1 and 5-2. In general, background metals concentrations are higher in the sl:bsurface soils

than in the surface soils. The elevated metals concentrations in the Coasters Harbor Island soils are

believed to be attributable to the composition of the local and regional bedrock formations and the

shallow depth of bedrock and glacial till in the area.

The Navy has not conducted an intensive investigation of area bedrock, therefore the exact composition

of the bedrock matrix on Coasters Harbor Island and beneath the OFFTA site is not known. The limited

information available indicates that the bedrock in the area generally consists of grey to black, highly

weathered to competent carboniferous shale or phyllite. However a highly competent conglomerate, with

large cobbles interbedded with sandstone and graywacke was observed at OFFTA. In addition the

bedrock in the area (Rhode Island Formation) has been observed to contain beds of meta-anthracite and

anthracite that may be associated with elevated concentrations of arsenic and beryllium. Arsenic and

beryllium are trace constituents of anthracite and other co~!.-and petroleum-related minerals.
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Soil is produced by the combination of physical and chemical processes acting upon the geologic

materials present (the parent materials). The parent matenal determines the mineralogical and chemical

composition of the soil. The parent materials for the soils in the OFFTA study area consist of glacial till

and regional and local bedrock. Till is a glacial deposit derived from the local and/or regional bedrock.

Till consists of a poorly sorted mixture of sediment ranging from clay sized particles to cobbles and

boulders, which were directly deposited by glaciers without being reworked by meltwater. The sediment

load that formed the till unit consists of bedrock fragments from formations over which the glacial ice had

already passed, which in this case is north-northeast of Coasters Harbor Island. The particles entrained

within glacial ice and deposited as till may have traveled distances ranging from hundreds of miles to

relatively short distances from local formations. Over time, the till deposited by the glaCiers is degraded

into soil; at locations where the till is not present or the thickness is slight, the bedrock is more directly

degraded into soil.

W5200228F
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Although it can not be conclusively determined based on statistical tests that the calculated arsenic UTL

for subsurface soils IS truly representative of the background subsurface SOils on Coasters Harbor Island,

various information supports the validity of the calculated value.

relationship between elevated arsenic concentrations in groundwater and bedrock lithogeochemistry.) If

- this rock type does contribute high levels of arsenic to groundwater It is likely that soils generated from

degradation of this material would also be anomalously high in arsenic and potentially other constituents,

such as beryllium, related to the high carbon content (Le. graphite, anthracite coal).

A review of historical information, maps, and aerial photographs of the island concluded that the area

where the suspect sample was collected (Area C) has remained an undeveloped, open, grass covered

area since at least 1891. Additionally, there is nothing visible at the surface that would differentiate the

sample location (BK-01) from any other location in Areas C and D and visual observations made during

sampling concluded that the subsurface soils throughout Areas C and D were very uniform. Nothing in

The calculated arsenic background (UTL) value for subsurface sOIl (42.8 mg/kg) IS considerably higher

than both the calculated surface soil background value (5.55 mg/kg) and the RIDEM soil critena for

arsenic (1.7 mg/kg). From a review of analytical data, It was suspected that the high UTL value may be

driven by one elevated sample result (84.9 mg/kg) In the duplicate sample for location BK-01 Statistical

outlier tests recommended by Navy and EPA guidance (Navy, 1999 and EPA, 1996) were Investigated to

determine whether the data point (the averaged values from the duplicate pair) was a statistical outlier

that could be removed from the data set. However, because the arsenic data set did not match a

lognormal or normal dlstnbutional shape after removal of the suspect data, it could not be determined

whether the suspect data point was an outlier and the revised data set could not be used to calculate a

new UTL. Therefore, the original UTL was retained.

CTO 218-25-

The high suspect result within the duplicate pair (84.9 mg/kg) was not removed by itself because there

are no established criteria for rejecting a data point based on the relative percent difference of the

duplicate values. Howev~r, at the request of the regulatory agencies, removal of the 84.9 mg/kg value

was investigated. Removal of this data point and recalculation of the UTL from the revised data set

would result in a UTL of 33.6 mg/kg. This UTL value is only slightly lower than the recommended UTL of

42.8 mg/kg, which was calculated using the complete data set. The effect of the removal of this point is

not dramatic because the revised data set still includes a maximum arsenic value of 35.5 mg/kg and still

presumes a lognormal population, which forces the data to be modeled assuming a skewed distribution

with some values well above the mean concentration. This lower UTL is not recommended because

removal of the high data point IS not statistically defensible.

W5200228F
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the appearance of the subsurface soil sample collected at BK-01 distinguished the sOil as different from

other subsurface samples collected from the area.

The 95 percent UTL is defined as a tolerance limit expected to contain 95 percent of all possible

measurements for the background data set. If a single sample collected from a site-related area yields a

concentration greater than the background 95 percent UTL, then there is less than a 5 percent chance

that this sample came from a population equivalent to the background data, and it is correct to conclude

that site-related data are elevated above background.

The higher concentrations of arsenic and other metals in subsurface soil versus surface soil may be

explained by the proximity of the subsurface sOils to the bedrock and the presence of glacial till in most

subsurface samples. As stated above, the bedrock and glacial till are the predominant source of natural

arsenic In area soils. Bedrock is relatively shallow across Coasters Harbor Island, with bedrock

outcropping present in various locations. In Areas C and D bedrock was encountered shallower than 6

feet below ground surface at several locations. The subsurface samples collected for the background

Investigation were comprised mostly of the till that directly overlies bedrock in the area. The seemingly

anomalous arsenic concentrations in the BK-01 sample are likely due to the presence in the sample of

rock fragments bearing higher concentrations of arsenic.

As detailed in Section 4.0, the UTL test is not generally valid as a stand-alone background test to Judge

whether any remedial action is needed at a site. Statistical guidance (US Navy, 1999) acknowledges that

the UTL test can produce an unacceptably high false positive rate in cases where the site population is

really no different from the background population. Therefore, It is recommended that site exceedences

of the UTL be confirmed by additional statistical tests in which the false positive rate is controlled to less

than a 5 percent error rate An "elevated" concentration for a metal should be Indicated only if there IS

found to be either an overall difference between the entire populations of site and background sample

results; if a hot spot is found to be present; or, if no other tests are conclusive, if there is an elevated

frequency of detection in site versus background data. Potential additional statistical tests to make these

determinations include the t-test, the Mann-Whitney test, the Gehan's test, the upper ranks test, the test

of proportions, and Fisher's Exact Test.
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DATA VALIDATION MEMORANDA
INCLUDING ANALYTICAL LABORATORY RESULTS



Dear Ms. Baxter:

The data were evaluated based on the following parameters:

TtNUS. Inc. (TtNUS) performed a Tier III data validation on the metals analytical data for Case
5278, SDG BK01, from sOli samples collected by TtNUS at the Old Firefighter Tralmng Area
site. The samples were analyzed according to the CLP ILM04.0 Statement of Work. The data
were validated according to the Region I, EPA-NE Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses, modified February 1989.

['1t:) TETRA TECH NUS. INC.

c: File N5278-4.1 Q

INTERNAL CORRESPONDENCE

OFF-SO-BK01-0002. OFF-SO-BK01-0406, OFF-SO
BK02-0002. OFF-SO-BK02-0406, OFF-SO-BK03-0002.
OFF-SO-BK03-0406. OFF-SO-BK04-0002. OFF-SO
BK04-0406. OFF-SO-BK05-0002. OFF-SO-BK05-0406.
OFF-SO-BK06-0002. OFF-SO-BK06-0406.0FF-SO
BK07-0002. OFF-SO-BK07-0406, OFF-SO-BK08-0002.
OFF-SO-BK08-0406. OFF-SO-BK09-0002, OFF-SO
BK09-0406. OFF-SO-BK10-0002. OFF-SO-BK11-0002
(Field Duplicate Pairs: OFF-SO-BK01-0406/0FF-SO
DUP1, OFF-SO-BK06-0406/0FF-SO-DUP2; OFF-SO
DUP1 and OFF-SO-DUP2 from SDG BK11)

Ann Franke "I:;

March 24. 2000

Diane Baxter

Inorgamc Tier III Data Validation
Case 5278, SDG BK01
Celmlc Corporation
CTO 218, Old Firefighter Traimng Area Site, Newport. Rhode Island
Background SOils Investigation

TAL Metals:
20 SOlls/

C·NAVY·Q3·QQ·1432W

Date:

To:

Subject:

From:

• Data Completeness
• Holding Times
• Calibration Venficatlon
• Field and Laboratory Blank Analyses

• ICP Interference Check Sample Results

• Matnx Spike Recovenes

• Laboratory Control Sample Results

• Laboratory Duplicate Results

• Fi Id Duplicate PreCIsIon
NA • Furnace Atomic Absorption Results

• ICP Senal Dilution Results
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Calibration Verification

Data Completeness

Field and Laboratory Blank Analyses

The positive results for selenium and silver are qualified as estimated (J) in the affected
samples. The results may be biased high.
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6.2
366

6.2
366

Silver
Sodium

Detection Limits
Sample Quantltatlon
Performance Evaluation Results

•
•

.. All quality control crltena were met for this parameter.

•

Analyte Maximum Concentration I Action Level j
(uq/L) I (mq/Kg) .

Bervllium 0.8 0.8 l
Calcium -801 801 1

Potassium 233 233 I
Selenium I 4.0 I 4.0 1

J

NA

Analyte % Recovery I Action Samples Affected

I(+) < 3 x NO
CRDL

Selenium 128.2 J OFF-BK02-0002. BK02- I0406. BK03-0002. BK04-
0002. BK05-0002. BK06- I

0002. BK06-0406. BK07- I0002. BK08-0406. BK09-
0002. BK10-0002 I

I Silver
I

139.0 J

I
IOFF-BK01-0002. BK03- 1

:
0002. BK04-0002. BK05-

I I I0002. BKOS-0002. BKO?-

I I
0002. BK08-0002. BK09-

I I 0002. BK10-0002 !

Ms. Diane Baxter
March 24. 2000
Page 2

The laboratory received two samples labeled as sample OFF-SO-BK02-0002. and there was no
sample labeled OFF-SO-BK03-0002. The field sampler directed the laboratory to assign the
number OFF-SO-BK03-0002 to the sample that was darker in color.

The percent recovenes of selenium and silver were above the 120% quality control cntena In
the CROL standard analysIs. The following table summanzes the CROL standard recovery
results.

The field blank (OFF-BK-RB01. from SOG BK11). and laboratory blank analyses were used to
calculate the maximum concentrations of the following contaminants affecting the sOil sample
results.



The following actions apply for blank contammation:

IC? Interference Check Sample Results

Blank actions were applied to affected sOil samples for beryllium. calcium. potassium. selemum.

sliver. sodium. and thallium.

Ms. Diane Baxter
March 24. 2000
Page 3

3.0

Action Level
(mg/Kg)

'I' Maximum Concentration i
(ug/L) I

i 3.0 I

Analyte

Thallium

(continued)

• Accept values > Action Level.

• Report as (U) values> 2x IDL and < Action Level. The reporting limit is the associated

value.
• Report as (UJ) values < 2x IDL and < Action Level. The reporting limit is the assoclatea

estimated value.

The followmg analytes were detected in the ICSA solution at absolute levels greater than 2x IDL

when these analytes were not supposed to be present in the solution: cadmium. potassium.

sodium, and thallium. Estimate (J) positive results for the analytes with levels of interferents of

50% or more of that in the ICS solution and reject (R) positive results if the reported

concentration IS due entirely (~ 80%) to the interfering analyte. The samples listed in the table

below had iron levels greater than 50% of their respective levels in the ICSA solution.

Therefore, the following actions were taken:

I Sample I Analyte Sample Sample Estimated Action
j

Affected Concentration Interferent Interference
I I

i I· (ua/L) Fe (ua/L) (uQ/L) I

I 1

OFF-SO-BK01-0002 I Cadmium (U) 109980 i 3.8 Acceot
,

: Potassium 1380 109980 I 268 ! J
j
I Sodium 368 109980 -66.5 I J
I

I Thallium (U) 109980 3.3 I Acceot

iOFF-SO-BK01-0406 I Cadmium (U) 133600 4.7 I Accept

Potassium 2185 472350 1150 I J

I
I

Sodium 308 472350 -286 I J

I . Thallium 10.4 I 472350 14.2 Relect

I OFF-SO-BK02-0002 I Cadmium (U) 159530 I 5.6 Accept j

: Potassium 1606 I 159530 388 I J

Sodium 312 159530 i -96.5 J

Thallium 5.4 I 159530 4.8 Relect 1

OFF-SO-BK02-0406 Cadmium (U) 244940 8.6 i Accept
: iPotassium 1648 I 244940 596 I J

Sodium 187 I 244940 -148 J

Thallium (U) I 244940 I 7.3 I Acceot

OFF-SO-BK03-0406 I Cadmium (U) I 168900 5.9 : Accept 1
I Potassium 2598 I 299020 728 J

I
I-
I
I
I
I
I
I
I
I
I
D
D
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Ms. Diane Baxter
March 24.2000
Page 4

The positive results for potassium in the samples listed above are estimated (J) due to positive

Interference attributed to Iron. The results may be biased high. The positive sodium results are

estimated (J) due to negative Interference attributed to ,ron. These results may be biased low.

The positive thallium results in samples OFF-SO-BKQ..1-0406. OFF-SO-BK02-0002. and OFF-SO

BK11-0002 are rejected (R) since the reported concentrations might be due entirely to the Iron

Interference. The non-detected cadmium and thallium results are not affected by the positive

Interference and are therefore accepted without qualification.

OFF-SO-BK04-0406 : Cadmium I (U) I 206170 i 7.2 I Acceot
I

Potassium 2668 206170 I 502 I J

Sodium 169 206170 -125 I J

Thallium (U) 206170 6.2 I Acceot

OFF-SO-BK05-0406 Cadmium (U) 220160 7.7 I Acceot

Potassium 3494 220160 536 I J

Sodium 182 220160 ! -133 J

Thallium (U) 220160 I 6.6 I Acceot

IOFF-SO-BK06-0406 I CadmIum I (U) I 190160 6.7 ! Acceot

Potassium I 2576 190160 463 I JI

-Sodium 56 190160 -115 I J

Thallium (U) 190160 5.7 I Acceot

OFF-SO-BK07-0406 Cadmium (U) 151000 5.3 Accept

Potassium 3716 251730 613 J

Sodium 143 251730 -152 J

Thallium (U) 251730 7.6 Acceot

OFF-SO-BK08-0406 CadmIUm I (U) 157990 5.5 Accept

Potassium 2668 157990 385 I J

Sodium 138 157990 -95.6 I J

Thallium I (U) 157990 4.7 1 Acceot I

: OFF-SO-BK09-0406 Cadmium I (U) 226590 7.9 I Acceot I
I

i Potassium 3473 226590 552 I J
:

I

, i Sodium i 125 226590 -137 J

I Thallium (U) 226590 6.8 I Acceot

, OFF-SO-BK11-0002 Cadmium (U) 110090 3.9 Accept

Potassium 2142 110090 268 J

Sodium 316 110090 -66.6 J

Thallium 2.8 110090 3.3 Re,ect

(continued)
Sample

I OFF-SO-BK03-0406
i

Analyte
Affected

Sodium
Thallium

i Sample I
i Concentration I
I (ug/U ,

I 191 I
I (U) I

Sample
Interferent
Fe (ug/L)
299020
299020

Estimated
Interference

(ug/L)
-181
90

Ac~;::n

J

Acceot

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Ms. Diane Baxter
March 24. 2000
Page 5

Matrix Spike Recoveries

The results of the matnx spike analysIs of sample OFF-SO-BK01-0406 were below the 75=0
cntenon for antimony, cadmium. silver. and zinc. The positive and non-detected results for
antimony, cadmium. silver. and zinc are estimated (J. UJ). The results may be biased low.
Acceptable post-digestion spike analyses were performed for antimony and ZinC; the recovery for
cadmium was 3.1 %. A post-digestion spike analysIs IS not required for silver.

Field Duplicate Precision

The relative percent differences (RPD) for arsenic. iron. silver. and zinc were greater than the
50% quality control criterion for soli samples In the field duplicate analysIs of field duplicate pair
OFF-SO-BK01-0406/0FF-SO-DUP01. The absolute difference In results for nickel in these two
samples was greater than the 4x CRDL cnterion for sOIl samples. which applies when the samole
results are less than 5x CRDL. and the RPD was greater than 50%..The positive results for
arsenic. Iron. nickel. silver. and zinc are estimated (J) due to poor field duplicate precision.

Overall Assessment of the Data

The data are acceptable for use as qualified. Many sample results are estimated (J. UJ) for
selenium and silver due to poor linearity at low concentrations as identified by the analysis of the
CRDL standard. Detection limits are raised for beryllium. calcium, potassium, selenium. silver.
sodium. and thallium due to laboratory and/or field blank contamination. Results for potassium
and sodium are estimated (J) in numerous samples, and thallium results are rejected (R) in thre
samples. due to positive or negative interference from iron. The positive and non-detected results
for antimony, cadmium. silver, and zinc are estimated (J, ~J) due to poor matrix spike recovenes.
POSitive results for arsenic. Iron. nickel. silver. and zinc are estimated (J) due to poor field
duplicate precision.

NOTE. Sample results less than 2x IDL and/or less than the CRDL are estimated (J) due to
uncertainty In values near the Instrument detection limit.

Attachments

c: File N5278-4.10



SOil TAL Metal AnalysIs (mg/kg)
Site: Old Firefighter Training Area
Case 5278, SDG. BK01

.PA Sample Number OFF-SO-BK01-0002 OFF-SO-BK01-0406 OFF-SO-BK02-0002 I ,OFF-SO-BK02-0406 ' !OFF-SO-BK03-0002 ' OFF-SO-BK03-0406 ,,

.talion Locallon OFF-SO-BK01-0002 OFF-SO-BK01-0406 OFF-SO-BK02-0002 : OFF-SO-BK02-0406 OFF-SO-BK03-0002 OFF-SO-BK03-0406
late Sdmpled 2/15/00 2/15/00 2/15/00, 2/15/00, 2/15/00 2/15/00
late Extracted j

late Analyzed

1\
i ,

: I I

11

I
Jilubon Factor 1 1, ! ! 1 1

816; 935j
I

'ercent Solids 892 888,
INone

837
1

918
:Ie Idenllfier None Field Dup OFF-SO-BK01-0406 None None I iNone

-\Iuminum 9600 14200, 11900
J !

10200! 8860 ! 14300
\ntlmony 032 UJ 031 UJ 043 o281UJ 067 J : 03011.1

355!J
,

\rsenlc 53 J 849 J 45 J . 47 J , 11 9.1
I

,
308 1 I

, I3arium 189 153, i 11 61 240 108
3eryilium

I o61·U ' 1 1 , o59lu I 046 U 044 U I o52'U
~admium o05.UJ 019 UJ 005 UJ I I 1 o05:UJ I 009 U.lo04\UJ .
,~alclum 906: 461 U 6861U I 692 U 238lu i 4!J1 lJ,
:hromlum I 11 6 191 192,

,
11 7i 142, 134

I I,
53

1
I:oball 69 B . 292. 96

1

166i 164
:opper 103 i 17 51

I
329 13 1 I 109

1
207

Iron 16200 .I 67300 J 22900:J 31600,J 12100,.1 40700 J
Lead 305 11 4 31 5! : 97 1 483' 1 I 6I

2990;MagneSium 1900 3210 1960 1200 ~.UO

Manganese 274 372;
I

441 253, I 198 35()
Mercury 003 U , 002 U 012 002'U : 014, 003 U
Nickel 1851J

I I121 J 489 J 248,J 94 J 302 J
Potassium 204 UJ 311 J 230:UJ 212iUJ' 197;U j 354 J
Selenium 044 U 043 U I o79UJ ' 041 UJ! 081'UJI 082 U '
Silver

I ,
40 UJ 167 J 55 UJ 80J 34 UJ 10 1 J

Sodium 542 UJ 439 UJ 447 UJ 24 1.UJ , 203 U 260 UJ
fhailium 035 U ' R R 031 U 035 U 033 lJ
Vanadium 165 2ll 7 234

I
189: :

157, : I 201
Zinc

,
339 J 639:J

, 159 J 529 J I 340 J I 681 .I

........ ,"~I_H'l ~ '~I-I .... l ... ,I ,r....... r~.,...,,...I"'\f·Ht I n1 ..... _
U - Not detected, UJ - Detecllon limit apprOXimate, J - Quantltallon approxlmate,R - Rejected

I... ~" T, • II t ... I~ -4, ...... 1 ....... t .... ",-",......,,..1,.. ....... ,. .... 11"'\ c::nr nV11 1/29/O0®3 35 PM 1 of 4- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
5011 TAL Metal AnalysIs (mg/kg)
Site Old Firefighter Training Area
Case' 5278, SDG. BK01

,PA Sample Number
';Iation Locallon
late Sampled
late Extracted
late Analyzed
Jllubon Factor
Percent Solids
QC Identifier

OFF-SO-BK04-0002
OFF-SO-BK04-0002

2/15/00

1
854

None

OFF-SO-BK04-0406
OFF-SO-BK04-0406

2115/00

1
868

None

OFF-SO-BK05-0002
OFF-SO-BK05-0002

2/15/00

1

809
None

,OFF-SD-BK05·0406
OFF-SO-BK05-0406

2/15/00

1

897
None

OFF-SO-BK06-0002
OFF-SO-BK06-0002

2/15/00

1
863 '

,None

OFF-SO-BK06-0406
OFF-SO-BK06-0406

:l115/0U

1
890

Field Dup OFF-SO-BK06-0406

Aluminum
....ntimony
r..rsenic
Barium
Beryllium
Cadmium '
Calcium
Chromium
Cobalt
Copper
Iron

/
Lead

(Magnesium
Manganese
Mercury
Nickel
Potassium
Selemum
Silver
Sodium
Thallium
Vanadium
Zinc

9230
033 UJ
42J

275\ '
054 U

oO~ tlJ
412 U
184

65;
11 8'

12700;J
36.3'
1390'

1

262'
011
11 6 J
253
054 UJ
36 UJ

357 U
036 U
188
408 J

9890·
031 'lJJ

48J
136
o51'U

005 UJ
143 U

154;
13 OJ
255:

29500lJ
103;

29001

318;
002 U
214 J
382 J
0.43 U
77 J

241 UJ
034 U
195
529 J

82701 :
034 UJ:

I

28;J I
278,
046 U
o05,UJ ,

653'U :
94 !

, I
45

1
I

11:0~IJ I
30.4i
13001
255,

o05!
88'J

216 U
078 UJ
33 UJ

294 U
037 U
162
336 J

10800
1

•

o30:UJ '
, I

471J I:

161
049 'U :

i 'o05,UJ :
260:U I

159
145

1
2031

30500lJ
122
3540
420
0021u,
229,J
484 J
042 U
80 J

252 UJ
033 U
220
554.J

10500
1

;

031 :UJ
27 1J ,

277 i
Io46~U I

005 UJ ,
310!U '
100,
521

6.5 1

11600lJ

15.21
1130
242 '

o04!J
971J

254
o70,UJ
36 UJ

213 U
034 U
147:
290 J

8040
031 UJ
47 J

144
051 1I

005 UJ
950 lJ

142
126
179

27200 J
89

2:lBO
:I'i!l

U U2 U

196 J
369 J

073 UJ'
73 J
80 UJ

034 U
183
520.J

II - Nol rlplprlprj' III - nelerllon limit anoroximate: J - Quantilallon aonroxlmate,R - Rejected



5011 TAL Metal AnalysIs (mg/kg)
Site Old Firefighter Training Area
Case: 5278, SDG BK01

~PA Sample Number OFF-SO-BK07-0002 OFF-SO-BK07-0406 OFF-SO-BK08-0002 :OFF-SQ-BK08-0406 OFF-SO-BK09-0002 OFF-SO-BK09-0406
Station Location OFF-SO-BK07-0002 OFF-SO-BK07-0406 OFF-SO-BK08-0002 OFF-SQ-BK08-0406 OFF-SO-BK09-0002 OFF-SO-BK09-0406
I)ate Sdmpled 2/15/00 2/15/00 2/15/00 2/15/00 2/15/00 2/15/00
uate Extracled
Date Analyzed
Dllullon Factor 1 1 1 1 1 1
Percent Solids 83 5 89 5 80 0 89 7 91 0 90 6
QC Idenllfier None None None None .None None

Aluminum 10300 10700 75601 92101 50001 116001
, 1

"ntlmony 0 33 UJ 042 J 034 UJ 030'UJ 032 UJ 032 UJ
"rsemc 3 2 J 5 7 J 2 6 J 3 7 J 1 8 J 2 7 J
Barium 381 214 218 191 92 180
Beryllium 054U 048U 051U 044U 028'U 04711
Cadmium 005 UJ 010 UJ 070 J 005 UJ 005 UJ 005 UJ
CalCium 257 U 166 U 303 U 374,U 115!U 1li7 LJ
Chromium ' 87 19.8 70 11 l' 43 17 8
Cobalt 48 17 0 32 106 40 167, I
Copper 93 273· 339' 149i' 351 244

I
Iron 11800,J 36500 J 8140'J i 21200 lJ II 55401J 32500,J

Lead 30 2! 14 1 28 81 I 7 01 6 '1 : 9 5'
IIMagn~SiUm 1130! 34001 ! 837 1 29901' 725 i 3680 1
Manganese 420 j 5611 ' 286 371 i 2001 I 423:
MerCury I 0121 002 U I 0.06 ! 0031u I 0021u 002'U
Nickel I 9 4 J 1 26 2 I J 6 9. J I 16 7iJ I 5 61 J 28 1.J
Potassium 236 539 J 177! i 358iJ I 169 U : 498 J
Selenium 079 UJ 044 U 047:U : 056'UJ 049·UJ 043 U
Silver 3 6 UJ 9 5 J 2 5 UJ . 5 8 UJ 1 7 UJ U , .I

Sodium 230 U 208 UJ 180 U 185 UJ 69 U 17 9 UJ
Thallium 0 36 U 0 35 U 0 37 U 0 32 U 0 35 U 0 34 U
Vanadium 143 223- 152 177 74 185
Zinc 362 J 679 J 225 J 400 J 146 J 61 5 J

I' - Not detected: 1I.1 - Oelechon limit approximate; J • Quantilallon approxlmale.R - ReJected- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
5011 TAL Metal Analysis (mg/kg)
Site. Old Firefighter Training Area
Case 5278, SDG' BK01

,I,

1 1
857 843

'None None

6480' I 9030
039 J 034 J
32 J 41 J

120 226
040 U 040 U
005 UJ 005 UJ
195 U 1060
75 102
36 68
7.3

1 i 122:

9840~J
,

16000 ;J

798: 497 1

1110! 1640:

172;
: 247',

005' 006 1

73 J 119:J

187:U : 312'J

071 UJ 044 U

33'UJ 48 UJ
163

1
U 460 UJ

0.35'U R
106' 163:
286 J 469 J

:PA Sample Number
:ltalion Location
late Sampled
t)ate Extracted
Date Analyzed
Dllullon Factor
Percent Solids
QC Identifier

Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
CalcIum
Chromium
iCobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
PotassIum
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

OFF-SO-BK10-0002
OFF-SO-BK10-0002

2/15/00

OFF-SO-BK11-0002
OFF-SO-BK11-0002

2/15/00,

I I "',,1 ""'_ 1'1 f"'''I''''rfl'.., I, r"' "' ,.,......, , "" , "',.. "' ,..v,."'""'It'" 0 p('\.n,..t"rl



Soli TAL Metal AnalysIs (mg/kg)
Silo Old Firefl{)hler Training Area
CdSC 5278, SOC; UKOl

EPA ~,lIl1plu Numhur Ol-F·SO UK01-0002 OFF-SO-BKO1·0406 OFF·SO-BK02-0002 I OFF-SO-BK02 0406 ' !OFF-SO-BK03-0002 OFF-SO IlK03 0406 ,
Station Locallon OFF-SO-BK01-0002 OFF-SO-BK01-0406 OFF-SO-BK02-0002 . OFF-SO-BK02-0406 OFF-SO-BK03-0002 OFF-SO-BK03-0406
Dale S,Jrllpled 2/15/00 2/15/00 2115/00, 2/15/00 2/15/00 2/15/00
Date Exlracted i

Date Analyzed
I

11
,

1i i
I

Dilution Factor 1 1, , I 1 1
Percenl Solids 816:

, 1 ,
892 888,

iNone
935

1

837
1

918
QC Identifier None Field DUD OFF-SQ-BK01-Q406 .None None , iNone

Alummum 9600 14200, 11900
J ! 10200! 8860! ! 14300'

Anllrnony 032 UJ 031 UJ 043 o28:UJ o67'J 030 IlJ
Arselllc 53 J 849 J 451J 3551J 471J : 11!J J
Barium 189 153, i 11 6j 240 I 108·I 308 i

Beryllium
1

061 U 1 1 ,
0591u I 046 U o44,U I 052 U

005 UJ i ' ,Cadmium o05,uJ 019 UJ o04\UJ. o05!UJ I 009 U I
CalCium 906 461 U 686'U I 692 U 238:U ! 491 lJ

I

Chromium 11 6 191 192,
,

11 7
1

142 IJ 4

I I
Cobalt 69 B 292 96

1

1661 53
1 I 164

Copper 103 329 131 i 17 51 I 109
1

207
Iron 16200 J 67300 J 22900:J 31600,J 12100,J 40700 J
Lead 315'

,
305 114 I 97' 483 116

Magntlslum 1900 3210 1960 2990' 1200 ~21(J

Manganese 274
,

441 372 253, , 198 3~11

Mercury 003 U . 002 U 012; o02'U 014 003 U
Nickel

,
I121 J 489 J 185!J 248,J 94 J 302 J

PotassIUm 204 UJ 311 J 230:UJ 2121UJ I 197;U ! 354 J
Selenium 044 U 043 U 079 UJ' 041 UJ. 081, UJ I 082 U .
Silvur 40 UJ 167 J 55 UJ 80 J 34 UJ 101 J
Sodium 542 UJ 439 UJ 447 UJ 24 1 UJ . 203 U 260 UJ
Thallium 035 U R R 031 U 035 U 033 lJ,

I
Vanadium 165 : 2117 234, I 189, 157 2111
Zinc : 339 J : 159 J 5291J 639:J , 340 J 681 J,

U - Not detected. UJ - Detection limit approximate. J - Quanlltallon approxlmale.R - ReJected
n Idept\staff\dvtablelo dalterfeb2000lbkOlms.xls Note The pairs to the field duplicate samples are In SDG BK 11 3/29100@3 35 PM. 1 01 4

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
Soli TAL Metal AnalysIs (mg/kg)
Site Oltt Firefighter Tralllillg Area
Case 5278, SOG BKOl

EPA 5..lIl1plu NUlllbtJr OFF-SO·UK04-0002 OFF-SO-BK04·0406 OFF-SO-BK05-0002 OFF-SO-BK05-0406 OFF-SO-BK06-0002 OFF·SO·BK06-0406
Station Location OFF·SO-BK04·0002 OFF-SO-BK04-0406 OFF·SO·BK05·0002 OFF-SO-BK05-0406 OFF-SO-BK06-0002 OFF-SO-BK06·0406
Date Sampled 2/15/00 2/15/00 2/15/00 2/15/00 2/15/00 21 15/0U
Date Extracted
Date Analyzed
Dllullon Factor 1 1 1 1 1 1
Percent Solids 85 4 86 8 80 9 89 7 86 3 89 0
ac Identifier None None None I INone , INone Field Dup OFF-SO-BK06-0406

Aluminum 9230 9890: 82701 : 108001 I 10500; : 8040
Antimony 033 UJ 031 UJ 034 UJ : 0 30:UJ i 031 ,UJ 031 UJ

Arsenac 4 2 J 4 8 J 2 8:J i 4 7:J I 27 1J 4 7 J
Banum 275 136 278 , 161 , 277' , 144

I • 1 I I
Beryllium 054 U 051 U 046 U 049 U 046,U 051 1I
Cadllllum 0 O~ DJ 005 UJ 0 05,UJ , 0 05:UJ ; 005 UJ I 005 U.J
Calcium 412 U 143 U 653 U 'I 260:U 1 310'U : 950 U

, I I

Chromium 184 154, 94, I' 159, I 100, ! 142
Cobalt 65 1301 45

1
1451 I 52! ' 126

, ,I
Copper 118 I 255, I 72 I 2031 65' I 179
Iron 12700;.1 ! 29500!J 117001J 1 305001.1 I 11600jJ , 27200.1
lead ' 36.3: I 103' : 304i 1221 152'1 I 89
MagneSium I 1390, : 2900' 13001 3540:\ I 1130, ~ 22110
Manganese 262 318, 255, 420 2421 i :lr,'1

Mercury 011 002U 005, I 002,U I 004,J, UU.!U
Nickel 11 6 J 21 4 J 8 8' J i 22 9' J 9 71.1 ' 19 6 J
Potassium 253 382 J 216 U ! 484 J 254 369 .I
Selenaum 054 UJ 043 U 078 UJ 042 U 070 UJ 073 U.J'
Sliver 3 6 UJ 7 7 .I 3 3 UJ 8 0 J 3 6 UJ 1 3 .J
Sodium 357 U 24 1 UJ 294 U 252 UJ 21 3 U 80 U.J
Thaltlum 0 36 U 0 34 U 0 37 U : 0 33 U 0 34 U 0 34 U
Vanadium 188 195 162! 220: 147' 183
Zinc 40 8 .I 52 9 .I 33 6 .I ' 55 4 .I 29 0 .I 52 0 .I

,I,

U - Not detected; UJ - Detection limit approKimate; J • Quantilallon approxlmate,R - Rejected
n \depl\stalf\dvlable\o dalterfeb2000\bkOlms xis Note The pairs to the field duplicate samples are in SDG BK11 3/29100@3 35 PM. 2 of 4



Soli TAL Metal AnalysIs (mg/kg)
Site Old Firefighter Tralnlllg Area
Cnse 5278, SDG BK01

EPA 5,lIlIplll Number OFF-SO·BK07-0002 OFF-SO-BK07-0406 OFF-SO-BK08-0002 ·OFF·SO-BK08-0406 OFF-SO-BK09-0002 OFF-SO-BK09-0406
Stallon Location OFF-SO-BK07-0002 OFF-SO-BK07-0406 OFF-SO-BK08-0002 OFF-SO-BK08-0406 OFF-SO-BK09-0002 OFF-SO-BK09-0406
Dale 5<1mpled 2/15/00 2/15/00 2/15/00 2/15/00 2/15/00 2/15/00
Date Extracted

Date Analyzed
Dllullon Factor 1 1 1 1 1 1
Percent Solids 835 895 800 897 910 906
QC Identifier None None None None None None

Aluminum 10300 10700 7560:
,

92101 50001 116001, , I

Antlmuny 033 UJ 042 .I 034 UJ 030 IJJ 032 UJ 032 IJ I
Arsenic 32 .I 57 .I 26.1 37 .I 18.1 27 .I

Banum 381 214 218 191 92 180
Beryllium 054 U 048 U 051 U 044 U 028 U 047 II
Cadmium 005 UJ 010 UJ 070.1 005 UJ 005 UJ 005 UJ
Calcium 257 U 166 U 303 U 374 lJ 115,U 1li7 lJ
Chronllulll 87 198 70 11 1 43 178
Cobalt 48 170 32 106 40

1
167

Copper 93 273, 339 149, 35: 244
Iron 11800..1 36500 .I 8140'.1 ! 21200' .I 5540 1.1 32500,.1

302' 266'
1 I

Lead 141 7 OJ 61

1

I 95
Magnesium 1130

1
3400! ! 837 1 2990i

I

3680;725 II
Manganese 420, 561 1 . 286

1

371 : I 200 1 I 423:
I

0021u 'Mercury ; 012 1 002 U I 006 o031 U I 002'U
Nickel 94.1 : 262'.1 69

1
.1 1 167:J , 56;.1 281 .I

Potassium 236 539.1
!

356:.1
I ,

177, I 169 U 498.1
Selenium 079 UJ 044 U 047 U : 056 UJ 049 11.1 n 43 II
Sliver 36 UJ 95.1 25 UJ 58 UJ 17 UJ U' J
Sodium 230 U 208 UJ 180 U 185 UJ 69 U 17 9 LJJ
Thallium 036 U 035 U 037 U 032 U 035 U oJ4 lJ
Vanadium 143 223 152 177 74 185
Zinc 362.1 679 J 225.1 400 J 146.1 615.1

U - Not detected, UJ - Detection limit approximate; .I • Quanbtallon approxlmate,R - Rejected
n Idept\staff\dvtablelo dafterfeb2000lbkOlms.xls Nole The pairs to the field duplicate samples are in SDG BK11 3/29/00@3 35 PM, J of 4

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - - - - -
SOIl TAL Metal AnalysIs (mg/kg)
Site' Old Firefighter Training Area
Case 5278. SDG BK01

1 1
857 843

'None None

6480 9030
039 J 034 J
32J 41 J

120 226

040 U 040 U
005 UJ 005 UJ
195 U 1060
75 102
36 68

73, 122'

9840'J
,

16000;J
798' 49i

11101 1640
172

1

:
247'

005 006
73J 11 9 J
187:U 312 J

071 UJ 044 U
33 UJ 48 UJ

163 U 460 UJ
I

o35'U R
106' 163'
286 J 469 J

EPA S,III1IlI11 Number
Station Location
Date Sampled
Date Extracted
Date Analyzed
Dilution Factor
Percent Solids
QC Identifier

Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium

, ICalclum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
PotassIum
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

OfF-SO,BK10-0002
OFF-SO-BK 10-0002

2/15/00

OFF-SO-BK11-0002
OFF-SO-BK11-0002

2/15/00

U - Not detected, UJ - Detection limit approximate; J • Quanlltatlon approxlmate,R - Rejected
n \deptlslafl\dvtable\o daflerleb2000\bk01ms xis Note The pairs to the field duplicate samples are In SDG BK11 3/29/00@3 35 PM. -I 01 -l



Dear Ms. Baxter:

TETRo\. TECH :\TS. I~T.

The data were evaluated based on the follOWing parameters:

c: File N5278-4.10

OFF-SO-BK11-0406. OFF-SO-BK12-0002, OFF-SO
BK12-0406, OFF-SO-BK13-0002, OFF-SO-BK13-0406.
OFF-SO-BK14-0002, OFF-SO-BK14-0406. OFF-SO
BK15-0002. OFF-SO-BK15-0406, OFF-SO-BK16-0002.
OFF-SO-BK16-0406. OFF-SO-SK17-0002, OFF-SO
BK17-0203, OFF-SO-BK18-0002, OFF-SO-BK18-0406.
OFF-SO-BK19-0002. OFF-SO-BK20-0002, OFF-SO
DUP01, OFF-SO-DUP02, OFF-SO-DUP03. OFF-SO
DUP04 (Field Duplicate Pairs: OFF-SO-BK15-0406/0FF
SO-DUP03.0FF-SO-BK20-0002/0FF-SO-DUP04)

1/Aqueous Rinsate Blank! OFF-BK-RB01

1/Aqueous Source Blank! OFF-BK-FB01

March 30. 2000

Diane Baxter

JLInda Terzls /~t(c:.. f -(~ 'h-

Inorganic Tier III Data Validation
Case 5278, SDG BK11
Ceimlc Corporation
CTO 218, Old Firefighter Training Area Site. Newport, Rhode Island
Background SOils Investigation

TAL Metals:
21 Soils/

55 Jonspm Road. \\ I1mmgton. '.1.-\ I) 188;-1 020
I ()is) 658- 7899. F-\.\: 19;8) 65S--,-0. w\\,\\ tetr:llecn com

• Data Completeness
• Holding Times
• Calibration Verification
• Field and Laboratory Blank Analyses
• ICP Interference Check Sample Results
• Matrix Spike Recoveries
• Laboratory Control Sample Results

C-NAVY-03-00-1435W

SubJect:

Date:

From:

To:

TtNUS, Inc. (TtNUS) performed a Tier III data vahdatlon on the metals analytical data for Case
5278, SDG BK11. from SOil samples collected by TtNUS at the Old Firefighter Training Area
site. The samples and blanks were analyzed according to the CLP ILM04.0 Statement of Work
The data were validated according to the Region I, EPA-NE Laboratory Data Validation
FunctIonal Guidelines for Evaluating Inorganic Analyses, modified February 1989.

I
I
I
I
I
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I
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Calibration Verification

The above actions were taken due to questionable linearity near the CADL.

Data Completeness

The laboratory was contacted on March 22, 2000 regarding the following Items:

Laboratory Duplicate Results
Field Duplicate PrecIsion
Furnace Atomic Absorption Results
ICP Senal Dilution Results
Detection limits
Sample QuantltatlOn
Performance EvaluatIOn Results

•

•
•

•

•
•
•

.. All quality control criteria were met for this parameter.

NA

NA

Ms. Diane Baxter
March 30. 2000
Page Two

• The mercury calibratIOn coefficient page of the data package (page 265) was too Iignt to
read. A darker copy was requested.

• An interference check form (Form IV) that Includes aluminum, calcium, Iron, ana
magnesIum results was requested for the cadmium only, and the selenrum and cadmium
analytical sequences.

• Selenrum was not reported on the Form I for sample OFF-BK-FB01. A result within the
linear range of the instrument was not found in the raw data. A selenium result was
requested for this sample.

The laboratory responded on March 23, 2000. The requested mercury calibration coefficient
page could not be re-generated by the laboratory. The response stated that the corr lation
coefficient was 0.999. The requested interference check forms were not submitted, how ver.
the data are not affected. A selenrum result was submItted for sample OFF-BK-FB01 along
with associated reporting forms.

The percent recoveries of selenrum, manganese, and silver failed to meet the 80-120% criteria
dUring the ICP CRDL standard analysIs. The following table summarizes the CRDL standard
recovery results.

Analyte % Recovery Action Samples Affected

I(+) NO
<3x

~ CROL !-
Selenium 66.8 UJ All samples
Manqanese 122.2 I J ! OFF-BK-FB01
Stiver 123.2 J OFF-BK12-0002. -

BK13-0002. -BK14-
0002. -BK15-0002. -
BK16-0002. -BK19-0002

I
I
I
I
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I
I
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Ms. Diane Baxter
March 30. 2000
Page Three

Field and Laboratory Blank Analyses

The field blank (OFF-BK-RB01) and laboratory blank analyses were used to calculate :'1e
maximum concentrations of the following contaminants affecting the 5011 sample results.

I Analyte Maximum Concentration
I

Action Level
! (mq/Kq) (mo/Ko)

Calcium I 115 I 575
Potassium i 65.86 I 329
Silver I 1.66 8.30
Sodium I 73.20 366
Thallium I 0.66 3.30

Blank actions were applied to the sOil samples for the analytes listed above.

The laboratory blank analyses were used to calculate the maxlmum- concentrations of the
following contaminants affecting the aqueous sample results.

Analyte
I

MaXimum Concentration I
ActIOn Level

(uo/L) (uo/L)
Aluminum 104 521
Barium 8.30 41.50
CalCium 575 2874
Iron 25.20 126
Manoanese 4.60 23.00
Sodium 358 1790
Thallium 3.30 16.50
ZInc 17.80 I 89.00

The follOWing actions apply for blank contamination:

• Accept values > Action Level.
• Report as (U) values > 2x IDL and < Action Level. The reporting limit IS the associated

value.
• Report as (UJ) values < 2x IDL and < Action Level. The reporting limit is the assoc:ated

estimated value.

ICP Interference Check Sample Results

The follOWing analytes were detected in the IGSA solution at absolute levels greater than 2x IDL
when these analytes were'not supposed to be present in the solution: arsenrc, barium.
cadmium. manganese. sodium. and thallium. Estimate (J) pOSitive results for the analytes with
levels of Interferents of 50% or more of that In the IGS solutIon and reject (R) positive results If
the reported concentration IS due entirely (2: 80%) to the Interferrng analyte. The samples listed
In the table below had Iron levels greater than 50% of their respective levels In the IGSA
solution. Therefore. the follOWing actions were taken:



OFF·SO·BKll·0406 Arsenic 37.92 241060 I -14.90 I J I
Barium 118.50 241060 ! 12.20 I J
Sodium 892.70 241060 -143.30 J
Thallium i 11.06 I 241060 10.80 R

I -16.30
i

OFF-SO-BK12-0406 Arsenic I 30.87 I 263960 J
Barium I 126.22 i 263960 13.30 J
Sodium 1516 I 263960 -156.90 J
Thallium 5.9 I 263960 11.80 R

OFF-SO-BK13·0406 Arsenic 20.55 133360 -8.20 J
Banum 94.53 133360 6.70 J
Sodium 476.10 133360 -79.30 J
Thallium 3.84 133360 6.00 R

OFF-SO-BK14-0406 Arsenic I 33.42 I 260050 -16.00 J
Barium 118.00 I 260050 13.10 J
Sodium 380.00 I 260050 -154.60 J
Thallium 7.82 260050 11.70 R

OFF-SO-BK15-0002 Arsenic 17.70 98978 -6.10 J
Barium 122.50 98978 5.00 J
Sodium 397.20 98978 -58.80 J

OFF-SO-BK15-0406 Arsenic NO 314870 -19.40 UJ
Barium 73.70 314870 15.90 J
Sodium 472.70 314870 -187.20 J
Thallium 10.52 314870 14.10 R

OFF-SO·BK16-0002 Arsenic 34.70 102550 -6.30 J
Barium 109.20 102550 5.20 J
Sodium 662.60 102550 -61.00 J
Thallium 4.80 102550 4.60 R

OFF-SO-BK16-0406 ArseniC 22.30 227940 -14.10 J
Barium 106.50 227940 11.50 J
Sodium 462.10 227940 -135.50 J
Thallium 6.40 227940 10.20 R

OFF-SO-BK17-0002 ArseniC 29.10 142210 -8.80 J
Barium 126.40 142210 7.20 J
Sodium 523.00 142210 -84.60 J
Thallium 5.76 142210 6.40 R

OFF·SO·BK17·0203 ArseniC 6.16 264630 -16.30 J
Barium 68.70 264630 13.40 J

Manaanese 1114 264630 11.90 J
Sodium 552.20 I 264630 -157.30 J
Thallium 7.66 264630 11.90 R

OFF-SO-DUP01 ArseniC 164.30 256450 -15.80 J
Barium 106.00 I 256450 12.90 J
Sodium 355.00 I 256450 -152.50 J
Thallium 6.43 I 256450 11.50 R

OFF-SO-DUP02 ArseniC 37.60 I 256060 -15.80 J
Barium 128.60 I 256060 12.90 J
Sodium 417.90 I 256060 -152.20 J
Thallium 6.71 I 256060 I 11.50 : R
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Ms. Diane Baxter
March 30. 2000
Page Four

Sample Analyte
Affected

Sample
Concentration

(ug/L)

Sample
Interferenct

(ug/Ll

Estimated
Interference

(ug/Ll

Actlor.
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March 30. 2000
Page Five

Sample

I
Analyte Sample : Sample I EstImated I Actlor.

I
I

IAffected Concentration
I

Interferenct
I

Interference
I (ua/U (ua/Ll (ua/L)

OFF·SO-DUP03 Arsenic 3.90 I 281250 I -17.40 J
Barium 70.40 I 281250 14.20 J
Sodium 472.00 I 281250 -167.20 J
Thallium I 9.18 I 281250 12.60 R

OFF-SO-DUP04 Arsenic I 41.42 I 108930 -6.70 J
Barium I 201.80 108930 5.50 J
Sodium I 323.80 108930 -64.80 J
Thallium 5.27 108930 4.90 R

OFF-SO-BK18-0002 Arsenic I 28.04 134510 I -8.30 J
Barium 255.60 134510 6.80 J
Sodium 316.90 134510 -80.00 J

OFF-SO-BK18-0406 Arsenic 105.70 231540 -14.30 J
Banum 199.50 231540 11.70 J
Sodium 352.40 231540 -137.70 J
Thallium 8.64 231540 10.40 R

OFF-SO-BK20-0002 Arsenic 48.61 120070 -7.40 J
Barium 215.60 120070 6.10 J
Sodium 414.70 120070 -71.40 J
Thallium 2.74 120070 5.40 R

The positive results listed above are estimated (J) due to positive Interference attributed to Iron.
Results may be biased high. Positive results affected by negative interference attributed to iron
are also estimated (J). These results may be biased low. Non-detected results affected by
negative Interference attributed to Iron are estimated (UJ). These results may be false negatives.
Results for samples where the estimated Interference accounted for less than one percent of the
reported sample concentratIOn were accepted without qualification. Where Interference
accounted for greater than 80 percent of the reported sample concentratIOn. results were rejected
(R). The data are unusable. Cadmium was non-detected in all samples. and therefore. it was not
Included in the table above since the results are unaffected by the positive iron interference.

Matrix Spike Recoveries

The result of the matrix spike analysis of sample OFF-SO-BK12-Q002 was outside the 75-125=~

criteria for antimony (44%). The pOSitive and non-detected soil sample results for antimony are
estimated (J, UJ). The results may be biased low. An acceptable post-digestion spike analysIs
was performed for thiS analyte.
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Page Six

ICP Serial Dilution Results

The percent difference values for calcium and ZInC exceeded the 15% quality control cntenon In

the senal dilution analysIs of 5011 sample OFF-SO-BK12-0002. The positive results for these
anlaytes are estimated (J) in the sOil samples.

Overall Assessment of the Data

The data are acceptable for use as qualified. Many sample results are estimated (J. UJ) for
selenium. manganese, and silver due to poor Iineanty at low concentrations as Identified by the
analysis of the GROL standard. Detection limits for several analytes are raised (and som also
estimated) in the samples due to laboratory and/or field blank contamination. Many analyte
results are estimated (J, UJ) or rejected (R) due to positive or negative interference from Iron.
The positive and non-detected antimony results are estimated In the soils due to low matnx spike
recovery. The results may be biased low. PosItive results for calcium and zinc are estimated In

the sOil samples due to exceeded percent difference values In the IGP senal dilution analysIs.

NOTE: Sample results less than 2x IDL and/or less than the GROL are estimated (J) du to
uncertainty in values near the Instrument detection limit.

Attachments

c: Rle N5278-C - 4.10



- - - - - - - - - - - - - - - - - - -
5011 TAL Melal AnalysIs (mg/kg)
5110. Old Flroflyhlor Trmnlng Aroa
Case' 5278, SDG BK 11

EPA Sample Number OFF-SO-BK 11-0406 OFF·SO·BKI2·oo02 OFF-SO-BK12-0406 OFF·SO·BK13-0002 OFF·SO-BK13·0406 OFF·SO·BK 14-0002
Slallon Locallon OFF-SO-BK11-0406 OFF·SO·BK 12·0002 OFF-SO-BK12·0406 OFF-SO'BK13-0002 OFF-SO·BKI3-0406 OFF-SO-BK14-0002
Dale Sampled 2/15100 2/15100 2/15100 2/15100 2/15100 2/15/00
Dale EXlracted
Dale Analyzed
DdullOn Factor 1 1 1 1 1 1
Percent Solids 949 871 897 864 907 882ac Identifier None None None None None None
Aluminum 11500 8640 12900 8060 7930 8460
Anillnony 031 UJ o321UJ 032 UJ 031 UJ 032 UJ 032 UJ
Arselllc 48J 35 1 45J 18 30 J 26
Barium 150 J 138 I 184 J 196 138 J 176
Beryllnun 0231 036 I 048 035 024 0:.16
Cadmium o l\11U 005 U 020 U 005 U 005 U 005 IlCalCIUm 868 J 690 J 409 UJ 405 UJ 471 UJ :.141 lJ.1Chromium 162 101 255 59 109 85Cobalt 166 48 175 33 98 58Copper 168 U 74 U 254 41 U 143 U 58 UIron 33600 12300 38500 8740 19500 11900Lead 161 187 128 160 66 84MagneSium 3520 1200 4010 837 2340 l1BO
Manganese 992 156 449 20!J 340 20JMercury 003 U 003 J 002 U 004 J 001 U 004Nickel 251 101 291 71 163 103PotassIUm 330 273 U 399 241 U 337 192 USelenium 042 UJ 044 UJ 17 UJ 042 UJ 044 UJ () 44 lJJSliver 85 34 UJ 97 27 UJ 52 U :.I!J IlJSodium 113 UJ 154 UJ 221 UJ 740 UJ 695 UJ 591 IlJThallium R 043 UJ R 034 U R 044 UJVanadium 200 157 254 107 146 127llnc 626 289 175 243 377 269

U . Not detected, UJ • Detection limit approximate; J . Quanlllallon approximate,
n'\depl\stall\dvtable\o dalterfeb2000\bk11ms xis •. From dllullon analysis: R· Relected; EBITB· EqulpmentlTrlp Blank contamination 3130/00@1 44 PM, 1 01 4



- - - - - - - - - - - - - - - - - - -
SOIl TAL Metal AnalysIs (mg/kg)
Site: Old Firelighter Training Area
Case' 5278. SDG' BKll

m"s,,,.,, N",~" I"FF"SO 8'14-0'" OFF·SO·BKI5·0002 OFF·SO·BK15-D408 OFF-SO-BK16·0002 OFF·SO-BKI6-0406 IOFF-SO-BKI7-0002
Station location OFF-SO·BK 14·0406 OFF-SO-BKI5-0002 OFF·SO·BKI5-0406 OFF·SO-BKI6.0002 OFF-SO-BK 16-0406 OFF-SO BK17·0002
Dale Sampled 2/15/00 2/15/00 2115100 2/15/00 2/15100 _ 2/15/00
Dale Extracted
Date Analyzed
Dllullon Faclor 1 1 1 1 1 I
Percent SolidS - 900 843 943 836 875 828
QC Identifier Field Cup. OFF·SO-BK15-0406 - -

None
None None None None

Aluminum I 10600 6040 15700 10300 11100 11000
Antimony i

031 UJ 031 UJ 025 UJ 062 J 032 UJ 033 UJ
Arsenrc

I 47 J 25J 039 UJ 55 J 32 J 44 J
Barium 166 J 17 3 J 84 J 173 J 153 J 191 J
Beryllium I 043 046 028 039 032 0:17
Cadmium 019 U 005 U 016 U 005 U 020 lJ o ll~, II
CalCium 362 UJ 331 UJ 852 J 615 J 1116 U.J 11111 .1Chromium 189 97 263 143 178 I:l!lCoball 166 58 141 61 144 73Copper 254 81 U 17 2 U 99 U 225 U 10 4 UIron 36600 14000 35900 16200 32800 21500leal! 126 162 11 6 280 101 255MagneSium 3560 1110 5080 1720 3810 221>0Manganese 503 237 192 203 386 220Mercury 002 U 006 003 U 007 003 U o ()!lNickel 266 104 320 127 246 166Potassium 409 186 U 237 U 261 U 416 164 1ISelenium 17 UJ 042 UJ 14 UJ 048 UJ 17 UJ 1145 11.1'Silver 96 40 UJ 86 43 UJ 82 U !) n IISodium 534 UJ 561 UJ 539 UJ 105 UJ 664 U.l /!lll 11.1
Thallium R 034 U R R R IIVanadium 239 133 199 184 196 221Zinc 655 321 572 418 594 525

.1.

U - Not detected. UJ - DetectIOn hrml approximate; J - Quanlilalion approximate;
n \depl\slalf\dvtable\o dallerfeb2000\bk11 ms xis • - From dllullOn analySIS; R • Rejected; EBlTB - EqulpmentITnp Blan\( contaminallon 3/30/00~ 1 44 PM. 2014

~



- - - - - - - - - - - - - - - - - - -
SOIl TAL Metal Analysis (mg/kg)
Site: Old Firefighter Training Area
Cnse' 5278, SDG: BKll

,I

1

880

10000
029 IJ.J
217 J

140 J
() :I~,

() 11\ \I

:\(,7 \J.I

156
123

2081 U
33900

100

27!J0

31 ~i

0031u
226
378

1 6111.!
87

46 91~J

211
605

10500

o 281UJ
62J

275 J
o ~i7

0041U

297 UJ

134

61

851U
15300

352

1320

492

006
119
209 U

038 UJ
4 I U

52 91~J

175
359

1

830
Field Cup. OFF·SQ·BK20·0002 I INane

1
835

9940

o321UJ
33

230

048

005\U
268 UJ
75

37
611u

11000
235

928

236
007

85
221 U

044 UJ
34 UJ

560 UJ
035 U
176
330

None

1
881

11300
033 UJ
159 J
300 J

049
020 U

454 UJ
158

224
279

34800

136

3610

366

0021U
302
366
18 UJ
90

530 UJ
R

182
669

None

1
795

11500
034 UJ
43J

392 J

069

0051U
358 UJ
128

91

1371U
20600

240

1780

447

o041J
169
302 U
046 UJ
56 U

486 UJ
037 U
212
694

None

14900
028 UJ
078 J
87J

021

o17IU
1240 J

195
104

1011U
33500

99
4570

1411J
002 U
225
241 U
15 UJ
83 U

699 UJ
R

244
488

EPA SaI~pi;NumlJor IOFF-:SO'BKI7'02031" OFF·S~·BK18-OOO2 OFF·SO·BK18-040~ 9ff·SQ·BK19·0002 OFf·sq·BK20·0002 _.--_. -irH .sOIiiipo,· -
Slatlon location OFF·SO·BKI7-0203 OFF·SO-BK18-OOO2 OFF·SO·BK1S-Q406 OFF·SQ·BK19-0oo2 OFF·SO·BK20·0002 OFF-SO-DUPOI
Date Sampled 2/15/00 2116100 2/16;00 -- 2/16/00 2/16100 2/15/00
Dale Extracted
Dale Analyzed

Dilution Factor I 1
Percent Solids 95 2
QC Identlller None

Aluminum
Antimony
Arsenic
Banum

Beryllium
Cadmium
Calcium

Chromium
Cobalt

Copper
Iron
lead

Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

U • Not detected, UJ . CetectlOfllumt approximate, J • Quantllallon approximate,
n \dept\staII\dVlable\o daller1eb2000\bkllms.xls •• From dilution analYSIS; R . Rejected; EMS· EquipmenVTnp Blank contamination 3/30/00~~ 1 44 PM, :.I ul 4

~



- - - - - - - - - - - - - - - - - - -
5011 TAL Metal AnalysIs (mg/kg)
Site Old Firelighter Training Area
Case' 5278. SDG: BKll

EPA Sample Number OFF-SO-DUP02 OFF·SD-DUP03 OFF·SD-DUP04
Stallon Location OFF·SO-DUP02 OFF·SO·DUP03 OFF·SO·DUP04
Dale Sampled 2/15100 2/15/00 2116100
Dale Extracted

-Date Analyzed
..

Dilution Faclor 1 1 1- . _. .
Percent Solids 873 927 823
QC Identifier None Field DUD OFF·SO·BK15-0406 Field CUD. OJ:F~So-8K20-oo02
Aluminum 9040 16100 10400
Antimony 028 UJ 029 UJ 029 UJ
ArseniC 47J 051 J 55J
Baruun 161 J 92 J 268 J
Ilmyllllllll 033 \ 032 060
Ca<lllilum 017U 018 U 005 U
CalCium 265 UJ 1010 J 304 UJ
Chromium 168 193 121
Cobalt 144 150 58
Copper 205 U 204 U 80 U
Iron 32100 36800 14500
Lead 97 140 325
MagneSium 2540 5160 1280
Manganese 414 219 470
Mercury 002 U 003 U 004 J
Nickel 244 315 11 7
Potassium 411 275 U 207 U
SoloOlum 1 5 UJ 16 UJ 040 UJ
SUvor U

-82 92 42 U
Sodium 523 UJ 617 UJ 430 UJ
Thallium R R R
Vanadium 213 203 176
Zinc 584 586 34.5

U • Not dotected. UJ • Detecbon limit approximate; J • Quantltatlon approximate;
n \dept\stall\dvlable\o dallertob2000\bkllms xis • - From dilution analysIs; R· ReJected; EBIT8. Equipmen1lTnp Blank conlamlnallon 3/30/00@1 44 PM. 4 of 4

,I



- - - - - - - - - - - - - - - - - - -
Aqueous TAL Metal AnalysIs (ug/l)
Situ. Old FIHlh!Jhtur Tralninn Aron
Cas!) 5278, SDG. BK 11

---_. -
EPA S,lIlllllc Number OFF·BK·rBOI OFF·BK·RBOI
Slalion LocallOn OFF·BK-FBOI OFF·BK·RBOI
Dale Sampled 2116/00 2/16/00
Dale Extracted
D~te An~lyzed

Dllullon Faclor 1 1
Percent Solids 00 00
QC Idenliher Field Blank Rlnsale Blank
Aluminum 978 U 500 UJ
Antl/llony 22 U 22 U
Arsenic 34 U 34 U
Barium 114 U 66 UJ
Beryllium 066 U 066 U
Cadmium 034 U \ 034 U
Calcium 21700 501 U
Chromillm 62 U 62 U
Cobalt 62 U 62 U
Copper 239 54 U
Iron 307 275 U
Lead 14 U 14 U
Magnesium 3480 117 U
Manganese 214 UJ 39U
Mercury 007 U 007 U
Nickel 60 U 60 U
Potassium 3310 209 U
Selenium 120 UJ 30 UJ
Sliver 39 U 39 U
Sodium 32300 366 U
Thallium 24 U 30 UJ
Vanadium 57 U 57 U
ZinC 315 178 U

U - Not delected, UJ - Detection limit approximate; J - Quantllallon approximate;
n \dept\stall\dvtable\o daflerfeb2000\bk 11 ma xis • - From dilution analYSIS: R • Rejected; EBITB • EqulpmenVTrlp Blank contamination 3130/00@1 18 PM, 1 01 1

.,
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STATISTICAL ANALYSIS TABLES



-------------------
TABLE B-1

STATISTICAL DISTRIBUTION OF AREAS C AND D SURFACE SOIL DATA
OFFTA SITE BACKGROUND SOIL INVESTIGATION

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

ndarit!.l~4;'.l:rI·,~Arithmetlc:1'1" Maximum.-~j'H'~qVh-lll":A.o~ ....~~'_l'" ... I)U i-.1:t ',..~, ,... v· ."'~. ,.io'''·:o,.'L:o '~r >~iMean 'of'AIr Positive Site
~1~~Yi~~19 ~S!te.;R~~uits: Concentration

Aluminum 17 16 normal 0.9756 0.9248 0.892 1690 8896 11900--c=-- ----- ------------ -------~,____-------------- -------- - - - - - -- -
~!!!!m0l!t ~_~ ----1~___ ___~~~~ara!'!!~~~ Q:~55~ Q_~~~~ _ Q~~? __ _ 9~2? 0258 067
Arsenic 17 16 normal 0.9479 0.9458 0892 1.15 3.49 550
Barium ---- ----17--- --16- ----Io-gnormal----- -..09719------0.9746 - - 0.892- - ------- 0-.357 215 3810
Beiyiillim - ---- - - - - 17- - -16 - - - -- -- --- --norinal- - - - - 0974- 0.9704 0892 6.0836 0289 046
Ciidmium - - -1'7- - -- 16 - - nonparametric - - 0.26{5 0 2615 0 892 0.808 0 0647 0 70
Calcium 17 16 lognormal. 0.8102 0.9358 0892 0867 364.76 106000
Chromium 17 16 lognormal 0 9418 0.9737 0 892 0 389 10 75 19 20
Cobalt - -- -- - 17 16 - lognormal - 0.953 0.9758 0892 0.298 55 960
¢'iPp~~ - :~-_~ - : _~:1t ~_~ __ i6':"~ __ - _~ _ 1~9norinal _ q7142 0.9726 0892 0.688 876 3390
Iron 17 16 lognormal 0.9325 0.9559 0892 0.346 13127 22900
~eiid--=:~-~---:-'='-=--=-== -_-:=fr=: ~-=Ir-= =~=~ ---~~-np~f~~~(~~-=-_------- -Ojf7~----- -6.78-- 0892 -- 103 7164 79800
Magnesium 17 16 lognormal 0.9242 0.9566 0 892 0.315 1331 2260-----_.- ---------- --+----- ------- -- ------- --------- ------------- - ---------- ----- -
Manganese 17 16 lognormal 0.8729 0.9481 0892 0.252 244.47 42000
~~~~~ --_-1_7 ~~ - ~~9~~riTi§lL__=== ~=: q.~~~ ~~=9:~??~ - - 0 89~--- -~---~::-O.?09 - - 0 0644 0.14
Nickel 17 16 lognormal 0.9223 0.9733 0 892 0.306 10 49 18 50
~Q1~ssium_~_-=-=~~ __ :~-1i-- ~--1~~~~_ -====__ no!1.E~-i~~etric---- --_=. __ O.~~?~ Q:~~Q~ 9!i~? .. q.~2~ 14718 31200
Vanadium 17 16 normal 0.9713 0.9448 0.892 3 99 15.41 23 40
tinc..--- -- -- --------- -- ------ ----T'-- -- -16 - --- -------- -nonparametrlc------------ --0:4564 -----0.7929 0892 - - -0.557 46 22500

Notes:

Units are mg/kg.
Number of sample results excludes rejected_ data or blank-qualified d~ta. Duplicates are consolidated into one result.
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical signifIcance level IS 0.05.
A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm > W-Iognorm.
A lognormal distribution is assumed if the test statistic W-Iognorm. is >= the reference value (W-table), and W-Iognorm. >= W-norm.
A nonparametric distribution is assumed if neither distribution passes Shapiro test.
Arithmetic mean may include positive detections and non-detected results (detection limits are divided by two).

TABLE B-1.xls Page 1 5/1/006'44 PM



TABLE B-2
STATISTICAL DISTRIBUTION OF AREAS C AND D SUBSURFACE SOIL DATA

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

, .. , .• ·Uk·:o .'~I'.i '[I""'i" ,£tiI.,ij' i:d' j~,.'\ l ,ClnArithmetic . Maximum~;r~-&,,",(l, .. '" . ~~~5~rl.';~~L~I~:t ~J~~p('i~\:J~I'\'t.,;~~;,r.1 ) ,i\J";tl" ~1' ~.
lon"T.O ·1d,~Ylatlo!1:or;;F.0g~1 .,' Mean of All Posltlve·Site

~~W~TJlblftli ~~ti6a~fc":i\i:~Yia'tiQ~1 ;"Sit~lB~sult$~; .Con'c~ntra'tion
Aluminu"'! 16 ~---Iognormal ._Q.J~575 ~:~78~ ~.~~? Q.1~~ 11400 16100
Antim~!!¥ ~~ 1~ !!~~~~'!~~~~!~ Q:~?33 Q.~~~~ 0.~8? 0.~61 0.168 042
Arsenic 16 15 lognormal 0.5846 0.8925 0.887 1.22 9 65 84 9
BariUm--------- --16-- ---'15-- --- -----normaC------------- - 0.9715- --0.9363 0.887 3.58 14.8 214

~e~~'-~==.~__.~~--= =-J~ ~ ===-:~~ii~rip~r~i!ie]r!~ :-=_~ ~--Q~67~~~ -__ Q:78~? - 0 B8? ~ -- -~.~39 0307 11
Calcium 16 15 lognormal 0.6939 0.8937 0887 0.902 325 1240
Chromium---------- --:;-6- -15- ---------··normal--·--------- --- 0:9617-- --6:9608 -- 0.B87' - -- - -4:04 168 26.3
Cobalf--- - --1-6-- -15-- -------·noriTilij"------- --0.9339' --0'9093' - "0887--- -------- 2.9-5 -- 14.9 292

Copper=~-=~_--=-=-==_-::_:.=J.~=~_ ~-=:J5~- =_-=:~_--.---..-~~riTi~L~~~=~~-~-_-- _'q:~~~L~~: 6'~~~~ '0 8~t~ : ~. j.4~ 17.4 32.9
Iron 16 15 normal 09363 0.9143 0.887 7250 33400 67300
[ead~------------~-----· ----16---- -- ·15 ------ -norrnai . - - 0.9702 0.9536 0887 2.47 11 16.1

Magnesiu~- :_~~-~ ..--~ ..~ ~ -__ 1~:_~:_ ..:~]f~:_ ~__ ~_~ !~9~or~~I_.. 0.93~4 .. O.~~~~ 0887 ~234 3570 5270
Manganese 16 15 lognormal 08071 0.9315 0887 043 405 992
Nit-kef·· -- - ... - --- - . ~- ---. - - '16 -- -- 15 -.. --- - normal'· - .- 0.9787" 0.9606 0887 513 253 489

P.~~~~!~"-,- __.:~-=-~~~- ~~ .. _~d§_~~~ ~ }5~~:' =-~:-:..._ .. !!~~~~r~!f1~~~i~ ~~__:~__ ._,Q ~7~L __ 0:?~13 0 8~7 1~~ 350 539
Silver 16 15 normal 09244 0.8542 0.887 2.87 755 167
Variadl~um-·--....--------- .. 16 -- -----15~-·- ----- - normai ~-- ----- -0.9459 6.9371 0887 291 207 287
zinC----·---------- --1'6-- ·----15---.. ~ ---- -- nonparametric ----~ - -- -6.655 -08337 0.887- ():363 676 175

Notes:

Units are mg/kg.
Number of sample results excludes rejected data or blank-qualified data Duplicates are consolidated into one result.
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level IS 0.05
A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-Iognorm.
A lognormal distribution is assumed if the test statistic W-Iognorm. is >= the reference value (W-table), and W-Iognorm. >= W-norm.
A nonparametric distribution is assumed if neither distribution passes Shapiro test.
Arithmetic mean may include positive detections and non-detected results (detection limits are diVided by two).

TABLE B-2.xls Page 1 5/1/006.44 PM
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TABLE B-3
TESTS TO EVALUATE IF SUBSURFACE SOIL LEVELS ARE GREATER THAN SURFACE IN AREAS C AND D

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

,n:&:Jest:for Equal Standard Reviabons '"
""tl.'J'IJ., ..I~t·<",nH;''e.~t'1:''Y ,~,l. ~ttIR"',"11~ •• ".. "

~hC!2r~:Rey!~!i~[l = ~~!Sta:p~v,?\ .

#NO & Pas >=5 or use Fisher # 58 spls (s) In Top r <40% NO or use Gehan #s>2,#b>2,>=85% Pas, both norm/log #s>2,#b>2, 5B & SS both normal or both lognorm

P value <= 0 05 ? P<=O 05 that #s>=k P value <=0 05 ? t-Value > t·Table F-Value<=F-Table (Students T) If not, Satterthwaite

5S S8 P YN r k P YN P Test Used YN SS SB t t YN SS SB Std Dev Std Dev F F I YN

Freq Freq Value Value Value Meanl!!l Mean@ Value Table Dlstnb Dlstnb SS@ SB@ Value Table

Aluminum ~ 17/17 16/16 NA 21 14 00072 Y 00010 Y 90744 932 35603 16955 Y lognor lognor 0208 0192 00890 38433 Y- - ---- .... .- - - --- . . - -
~nllm~ny _ __ _ ;i:N", 5/17 1/16 09888 N 4 1 09418 N 09647 ~~h~r Test N 02582 0168 NA nonpar ~onpar NA

~ ~~-?!1?_
- -

ArseniC 16/16 NA 14 10 00272 Y 00386 Y 11974 155 10974 17396 N lognor lognor 0344 122 20106C 38433 N---_.. . - -- -- _.. _- -. --
Barium ~ ~7/~? 16/16 NA 23 9 09789 N 09987 N 21476 148 -33576 17139 N normal normal 729 358 69339 38433 N

- ~ ----- -------
~ryI~-~--------<'~ilI-1 6/17 9/16 01953 N 1 1 04848 N 03847 ~~h~n Test N 02885 0307 NA normal nonpar NA

Calcium l.:iiii= 3/16 NA 5 3 04697 N 06778 ~~~~~ Test N 36476 325 NA IO\1nor lognor NA'
--

Chromium ' 17/17 16/16 _... NA 22 16 00001 Y 00002 Y 10753 168 43049 16955 Y normal normal 4 09 4 04 00027 38433 Y___ A ________._

~}'. ---17ti!_Coban 16/16 NA 16 16 < 0001 Y < 0001 Y 55 149 112514 17139 Y normal normal 165 295 48967 38433 N
Copper

., ~ 1-.-
,. 11/17 11/16 NA 6 5 00743 N 00009 ~ehan Test Y 87559 174 NA lo!:!n~r normal NA- ---

Iron 17/17 16/16 NA 20 16 < 0001 Y < 0001 Y 13127 33400 97316 16955 Y normal normal 4440 7250 35005 38433 Y----- --- -_. -- ...
Lead , 17/17 16/16 NA 23 8 09978 N 09999 N 71635 11 NA n~~par normal NA----- _._- . -_ ... ...
MagneSium 17/17 16/16 NA 16 16 <0001 Y <0001 Y 71469 815 10 3761 16955 Y 1~\1nor lo~nor 0315 0234 12894 38433 Y

I-- --- ---- -- -
~an~r:ese ..,. 17/17 16/16 NA 20 14 00028 Y 00006 Y 54677 592 36474 17139 Y 1()\1,:or lognor 0252 043 41513 38433 N----- -- -- -
Nickel l~: 17/17 16/16 NA 18 16 <0001 Y < 0001 Y 10 494 253 98648 16955 Y normal normal 332 513 27729 38433 Y- --- -- ---~-

Potassium 5/17 13/16 00036 Y 13 13 < 0001 Y < 0001 Geha~ Test Y 14718 350 NA n~npar nonpar NA----- -
Silver 0/17 ..!~~ NA ~ ~ .~~~ Y NA 18676 755 NA NA--- ------- --- ---- - --- -
Vanadium , 17/17 16/16 ~ 19 15 < 0001 Y 00001 Y 15412 20 7 43522 16955 Y normal normal 399 291 14692 38433 Y--- ----- - --. _ .. --
Zinc . 17/17 16/16 NA 22 16 00001 Y 00001 Y 46 676 NA nonpar nonpar NA

Units are mglkg.

A statistical significance level (P value) of 005 IS used for all tests that directly compare SB to SS A two-sided significance level of 0 1 IS used for Bartlett's lest for equal vanance

For each test, a YES or NO decision Is presented only If all aSBumptions are met. The overall decision (is SB > SS) for each chemical appears at the left and IS based on four crltena

(1) Overall decision is YES if anyone of the Mann-Whltney/Gehan, Upper Ranks Test, or T-Test IS YES, regardless of other test results

(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforemenlJoned tests are YES

(3) Overall decision Is Y!=S/NO If ZlFisher Test is YES/NO, respectively, and other tests are NA Z-test is treated as lowest priority since It rehes on detection frequency, not magnitude of results

(4) Overall decision is NA if all tests are NA (Chemicals assigned NA are still included In human health nsk-based screening and/or nsk assessment)

SSand S8 SS = surface soil levels, S8 = subsurface soil levels

# NOs or# Pos Number of non-deteeted (NO) or positive (Pas) results In data set, not including rejected data or blank-qualified data

# s or#b Number of S8 (s) or SS (b) samples, not Including rejected data or blank-quahfied data

s=b Standard deviation of S8 results must not be different from the standard deviation of SS results

P value Probability or significance level is defined as the chance of a false pOSitive If P <= 0 05 then test determines S8 > SS With 95 % confidence

%ND Mann-Whitney test used if < 40% of data Non-Detected and detect limits Uniformly below the range of POSitive values If not, the Gehan TestiS used

TABLE B-3.x1s Page 1 of 2 5/1/007.15 PM
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TABLE B-3
TESTS TO EVALUATE IF SUBSURFACE SOIL LEVELS ARE GREATER THAN SURFACE IN AREAS C AND D

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Mean and standard deviations are shown of log-transformed data when dlstnbutlons are of this type; Ie , If
5B and 55 dlstnbutions both match lognormal, and both T-test and Bartlett's test are applicable. (ArithmetIc mean and

normal standard deviation are shown only for illustratIon In the event that these tests are NA )

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined SB and 5S data set

are comprised of I data if both populations are in fact equal

TABLE B-3.x1s Page 2 of 2 5/1/00715 PM
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TABLE B-4

TESTS TO EVALUATE IF SURFACE SOIL LEVELS ARE GREATER THAN SUBSURFACE IN AREAS C AND D
OFFTA SITE BACKGROUND SOIL INVESTIGATION

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

l~rll or,satterthwaitlt,T.;'~;;', :fir~~1f.!:i~$~~~~Tl!l~!!or E9ya.l. ~U!~~ar<~ 0E!vi!3tions~f'j, ,.:t\'lr1-~l'<fi~~~Y ;r~t·' :f.J~lft>t~'f
...:.d~!§IJ.ll~~~.M~~!lG.'l6~.~4~,; 2J;'..'t~'.:,: ;S~ §~n.c1ar~ O~viatiqn ;:: S8 Std·Oev.?

#NO & Pos >=5 or use FIsher # SS spls (s) In Top r <40% NO or use Gehan #s>2,#b>2,>=85% Pos, both normllog #s>2,#b>2, 55 & 5B both normal or both lognorm

P value <= 0 05 ? P<=O 05 that #s>=k P value <=0 05 ? t-Value > t-Table F-Value<=F-Table (Studenls T) If not Satterthwaite

5B 55 P YN r k P YN P Test Used YN 5B 55 t t YN SB SS 5td Dev Std Dev F F I YN

Freq Freq Value Value Value Meanlll Meanll!! Value Table Dlstnb Dlstnb SB@ S5'"' Value Table

Aluminum 16/16 17/17 NA 6 1 09928 N 09991 N 11400 88959 -36409 16955 N normal normal 2220 1690 11338 38433 Y
~ ---- -- -

~!If!l~l 1/16 5/17 01006 N 6 5 01006 N 00400 Geha Test Y 0168 02582 NA nonpar nonpar NA
~-_...~----- . - -

Arsemc 16/16 17/17 NA 22 10 09129 N 09644 N 155 11974 -10974 17396 N lo~nor lognor 122 0344 0106 3843J N-_..- _. - --
Banum 16/16 17/17 NA 18 14 00013 Y 00014 Y 267 30099 31475 16955 Y Il?!;!nor lognor 0261 0357 14426 38433 Y----- ---- --. -.-
Beryllium 9/16 6/17 09404 N NA 05334 Geha Test N 0307 02885 NA n!l.np~r normal NA..-
cadmium 0/16 1/17 NA ~ ~ 05152 N NA 00647 NA NA---- --------- -- .- ~-~ .-
Calcium 3/16 5/17 NA 6 3 07022 N 03397 Geha Test N 325 36476 NA lognor lognor NA- - -- - --_._~---- -----. -- -----
Chromium

<.
16/16 17/17 NA 7 2 09655 N 09998 N 28 23062 -43092 16955 N 103!n()~ ~o!!nor 0243 0389 31725 38433 Y

-. ------------- Il.\ --- -----_. - ---
Coban 16/16 17/17 NA 24 8 10000 N 10000 N 268 16633 11 321 16955 N I()j!n.or. _ lo!;!n()r .. 0209 0298 18178 38433 Y
-- -- -- --------- - ---- - ----- --. ----
Copper _ 11/16 11/17 NA 1 ! 05152 N 09992 Geha Test N 174 87559 NA normal lo~nor NA-------- -----
Iron 16/16 17/17 NA 16 2 10000 N 10000 N 104 9428 -93712 16955 N ~j!n.or IOQ~or 0229 0346 24933 38433 Y------------ -- -- .- ----
Lead 16/16 17/17 NA 19 15 00003 Y 00001 Y 11 71635 NA normal n.c~n~! NA

116/16-
--- ---- -- -- - --- ._--- ---- -- . _. --.- ---- - ----

Magnesium 17/17 NA 13 10000 N 10000 N 815 71469 10376 16955 N I~~n~ lognor 0234 0315 12894 38433 Y. - --- -_.
Manganese 16/16 17/17 NA 23 9 09956 N 09995 N 592 54677 -36474 17139 N log~or_ _ 1!l.!l!1()r 043 0252 41513 38433 N-- ---
Mercury ._ 0/16 15/17 <.0001 Y 15 15 < 0001 Y NA 00644 NA NA-- --_ .. --- --- -.---- _. -
Nickel 16/16 17/17 NA 15 1 10000 N 10000 N 321 23063 -98010 16955 N I~n..llr. logn()r 0211 0306 20175 38433 Y-- -- ----- --- ---
Potassium Ni<1 13/16 5/17 09997 N 14 1 10000 N 10000 Geha Test N 350 14718 NA ~~Ilpar nl?nPClr NA-------------- ~- -- - --
Vanadium 'rf' 16/16 17/17 NA 7 2 09655 N 09999 N 207 15412 -43522 16955 N normal normal 291 399 14692 38433 Y----- - - ----
Zinc ,;:;~ 16/16 17/17 NA 1 1 05152 N 09999 N 676 46 NA nonpar nonpar NA

Units are mg/kg

A statistIcal signtficance level (P value) of 0 05 IS used for all tests that dIrectly compare SS to SB A two-sided significance level of 0 1 IS used for Bartlett's test for equal variance

For each test, a YES or NO decision is presented only If all assumptions are met The overall deCision (IS SS > S8) for each chemical appears at the left and IS based on four criteria

(1) Overall decision IS YES If anyone of the Mann-Whltney/Gehan, Upper Ranks Test, or T-TestIS YES, regardless of other test results

(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test. or T-Test is NO, and none of the aforementioned tests are YES

(3) Overall decision IS YES/NO if ZlFisher Test IS YES/NO. respectIvely. and other tests are NA Z·testls treated as lowest prlonty sInce It relies on detection frequency. not magnitude of results

(4) Overall deCision is NA if all tests are NA (Chemicals assigned NA are still Included In human health nsk-based screening and/or risk assessment)

SS and S8

# NOs or # Pos.

#s or#b

s=b

P value

TABLE B-4.xJs

SS = surface sOil levels. S8 = subsurface soil levels

Number of non-detected (NO) or positive (Pos ) results in data set. not including rejected data or blank-qualified data

Number of SS (s) or S8 (b) samples. not including rejected data or blank-qualified data.

Standard deviation of SS results must not be different from the standard deviation of S8 results

Probability or signtficance level is defined as the chance of a false positive If P <= 0 05 then test deterlmnes SS > S8 with 95 % confidence

Page 1 of 2 5/1/00 11 06 AM
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TABLE B-4

TESTS TO EVALUATE IF SURFACE SOIL LEVELS ARE GREATER THAN SUBSURFACE IN AREAS C AND D

OFFTASITE BACKGROUND SOIL INVESTIGATION

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Mann-Whitney test used If < 40% of data Non-Detected and detect. limits uniformly below the range of positive values If not, the Gehan TestiS used

Mean and standard deviations are shown of log-transformed data when dlstnbutlons are of this type, ie , If

55 and 5B distnbutions both match lognormal, and both T-test and Bartlett's test are applicable (Anthmetlc mean and

normal standard deviation are shown only for illustration 10 the event that these tests are NA )

The upper ranks test calculates the probablhty that k or more samples from the top r ranks of the comblOed 55 and 5B data set

are comprised of I data If both populations are In fact equal

TABLE B-4.xJs Page 2 of 2
5/1/0011 06 AM
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TABLE B-5
SUBSURFACE SOIL UTL TEST FOR AREA I (I) CONCENTRATIONS VERSUS AREAS C AND 0 (CD)

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

..
:.1,,,, I. ~

• ""':Jhjl; " ). ~.

Assumptions Valid:
Test Critenon.

Area I Mean or Log Std. Deviation L,N t Areas C &0 Area I
~!'iilillIiiiliililli--iiiIlOiIiiiiilolliiiilil~iiiiii:OiiOlliiiliiloooi....lliif\"$
Substance tt;, ' Detect Freq. Detect Freq. Mean or Log S.D Q Value UTL Maximum

Aluminum Ii. 16/16 1/1 9.32 0192 L 17531 15800 11300

Arsenic It. 16/16 1/1 155 122 L 17531 428 159
Barium ~. 16/16 111 148 358 N 1 7531 21 3 30

Beryllium 9/16 1/1 0307 049

Chromium .. "16/16 1/1 168 404 N 1 7531 24 1 158

Cobalt I 16/16 1/1 149 2.95 N 1 7531 203 224

Copper 11 11/16 1/1 17.4 746 N 1 7531 309 279

Iron ~ 16/16 1/1 33400 7250 N 1 7531 46400, 34800

Lead I @'N 16/16 1/1 11 247 N 1.7531 154 136. :§:fj
Magnesium ~~ 16/16 1/1 815 0234 L 1 7531 5310 3610

Manganese ~~ 16/16 1/1 5.92 043 L 1 7531 808 366

Nickel ~tf 16/16 1/1 253 513 N 1 7531 345 302

Potassium ~ 13/16 1/1 350 366

Silver M~ 12/16 1/1 755 287 N 1 7531 127 9

Vanadium W 16/16 1/1 207 291 N 1 7531 26 182

llnc liii 16/16 1/1 676 669

Units are mg/kg.
L, N. or 0 UTL is based on 95 % upper limit (using t-value) when data are lognormal (L) or normal (N).

Otherwise. an upper 95 % quantile (0) is used if there are> 18 Area C and D points.

TABLE B-S.xls Page 1 5/1/007.15 PM



TABLE B-6
SURFACE SOIL EVALUATION TO DETERMINE IF AREA I (I) CONCENTRATIONS ARE ELEVATED ABOVE AREAS C AND D (CD)

OFFTASITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

g~ =£WW!~~ ~~~~~'~~r~~!~ P~YJ~~~~
~ll T~!f~l& """, W'i' .•,..) Stau(I <d"oe rtf ,.' C01Std 0' '1 If' :!t 1L - !iY""-~In.:.,c....••.._lli!~L;_~Y ~L9n;: '.... '- ~'!:..: .'

<40% NO or use Gehan IIs>2,#b>2,>=85% Pos, both normJlog IIs>2,lIb>2, I & CD both normal or both Iognorm

P value <=0 05 ? t·Value > t·Table F·Value<=F·Table (Students T) If nol, Satterthwaite
p VN r k P VN P Test Used VN CD I t t VN CD I Sid Dev Std Dev F F I VN

Freq Freq Value Value Value MeanllY Mean"" Value Table Dlstnb Dlstnb CD{(!I, Itt!' Value Table

Aluminum
~

17/17 3/3 NA 8 3 00491 Y 00451 Y 90744 92696 15806 17341 N lognor lognor 0208 00741 19788 39200 Y

ArseniC i N'~' 17/17 3/3 NA 11 3 01447 N 01017 N 1 1974 1473 13017 17341 N lognor lognor 0344 0287 00918 39200 y

Banum m 17/17 3/3 NA 9 3 00737 N 00691 N 30099 33685 16437 17341 N IOQnor legnor 0357 0273 01893 39200 Y--- . _. -- -- - - ----

~
- -

E!~ry!I~~~ _____________. H !t, 6/17 3/3 00737 N 1 1 01500 N < 0001 G~h~r Test Y 02885 0585 NA normal normal NA

Chromium ~~~ 17/17 3/3 NA ? 2 02702 N 04369 _N 10753 11017 NA lognor nonpar NA
-- ------._------
Goban j(> 17/17 3/3 NA 2 1 02842 N 03359 N 16633 17667 05185 17341 N 1000nor lognor 0298 045 06413 39200 y

------- - - .- --_. - -- - -
Iron " 17/17 3/3 NA 7 2 02702 N 02983 N 9428 96159 08759 17341 N ~~nor > 10!1nor 0346 0314 00277 39200 y

--- -- ._- --
Lead ., 17/17 3/3 NA 14~ 03193 N 05421 N 71635 27117 NA ~~np'~r ~!1n~r NA--- - -_.. - - . ~- -_.- >

MagneSium , 17/17 3/3 NA 9 2 04211 N 04368 N 71469 71625 00791 17341 N ~!!~~~ 10!1n~r 0315 0326 00035 39200 y
--- ----

Manganese 17/17 c-~~ NA 2 2 00158 Y 00451 Y 54677 59141 26329 17341 Y ~o!!"-or 10!1nor 0252 0392 07471 39200 y
--- I-- ---_. -- -

~~~!y __ 15/17 3/3 07158 N 17 3 05965 N 06255 N -29411 ·2958 -00399 17341 N I~gnor_ ~0!1nor 0709 0282 16619 39200 y
-- ----

Nickel 17/17 3/3 NA 7 2 02702 N 02626 N 23063 24785 08859 17341 N 1~!1n~r_ I~~n~r 0306 0344 00434 39200 y
- --_..- ---- ----

Vanadium
,.,

17/17 3/3 NA 7 3 00307 y 00561 N 15412 18783 NA normal n~npar NA---1-'_-1------- -. - ---. --- --- --- ---- --- ---- ----- - -- ----- ->- -+--- .
Zinc 17/17 3/3 NA 13 3 02509 N 02293 N 46 45867 NA nonpar legnor NA

Units are mglkg I
A statistical significance level (P value) of 005 is used for all tests that dIrectly compare I to CD A two-sided significance level of 0 1 IS used for Bartlett's test for equal variance

For each test, a YES or NO decision is presented only if all assumptions are met The overall decision (is I > CD) for each chemical appears at the left and IS based on four criteria

(1) Overall decision is YES If anyone of the Mann-Whitney/Gehan, Upper Ranks Test, or T-Test is YES, regardless of other test results

(2) Overall decision is NO if at least one of Mann-Whltney/Gehan, Upper Ranks Test, or T-Test is NO, and none of the aforementioned tests are YES

(3) Overall decision is YES/NO if ZlFlsher Test is YES/NO, respectively, and other tests are NA Z-test is treated as lowest prlonty since It relies on detection frequency, not magnitude of results

(4) Overall decision is NA if all tests are NA (Chemicals assigned NA are stili Included In human health nsk-based screening and/or risk assessment)

# NOs or# Pos

# s or#b

s=b

P value

%ND

@

r,k

Number of non-detected (NO) or positive (Pos ) results In data set, not including rejected data or blank-qualified data

Number of I (5) or CD (b) samples, not Including rejected data or blank-qualified data

Standard deviation of I results must not be different from the standard deviation of CD results

Probability or slgnsficance level is defined as the chance of a false posillve If P <= 0 05 then test determines I > CD WIth 95 % confidence

Mann-Whitney test used If < 40% of data Non·Detected and detect limits uniformly below the range of posillve values If not, the Gehan Test IS used

Mean and standard deViations are shown of log-transformed data when distributions are of this type, Ie , If

I and CD dlstnbutions both match lognormal, and both T-test and Bartlett's test are applicable (Anthmetlc mean and

normal standard deviation are shown only for illustration In the event that these tests are NA )

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined I and CD data set

are comprised of I data if both populations are in fact equal

TABLE B-6.x1s
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TABLE B-7

SURFACE SOIL EVALUATION TO DETERMINE IF AREAS C AND D (CD) CONCENTRATIONS ARE ELEVATED ABOVE AREA I (I)
OFFTA SITE BACKGROUND SOIL INVESTIGATION

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

lett'$.Tesf,for,8,:jual standard Deviations. '.
~ .:1t.c.:1ff-'(<ft lol,.i... ~' ~'C:(;-i~ {"t\ f~ ~.~\ W "':"iJ 'q .,-,,,

?QJl~!!!!~rs!.P.~Yi!,!~pilr~'§~~;D~v.? .,

#NO & Pos >=5 or use Fisher # CD spls (s) In Top r <40% NO or use Gehan #s>2.#b>2,>=85% Pos. both normllog #s>2,#b>2, CD & I both normal or both lognorm

P value <= 0 05? P<=O 05 that #s>=k P value <=0 05 ? t-Value> I-Table F-Value<=F-Table (Students T) If nol, Sallerthwalle

I CD P YN r k P YN P Test Used YN I CD t t YN I CD Sid Dev Std Dev F F YN

Freq Freq Value Value Value Mean'" Mean"" Value Table Dlstnb Dlslnb II!!1 CO"" Value Table

Aluminum 313 17/17 NA 1 t 08500 N 09641 N 10630 88959 -17185 17341 N normal normal 795 1690 1 1850 39200 y
--- ----- . --- - --- ---

Antimony 0/3 5/17 03991 N 5 5 03991 N NA 01575 02582 NA NA

Arsemc 313 17/17 NA 6 5 07982 N 09158 N 44833 34941 -13581 17341 N normal normal 128 1 15 00413 39200 Y

Banum 3/3 17/17 NA 6 5 07982 N 09439 _N 33685 30099 -16437 17341 N lognor lognor 0273 0357 01893 39200 Y

Beryllium 313 6/17 10000 N NA 10000 Geha Test N 0585 02885 NA normal normal NA

Cadmium 0/3 1/17 08500 N ! 1 08500 I'! NA 00242 00647 NA NA.._----- _. -
calcium 0/3 5/17 NA 4 4 04912 N NA 15442 36476 NA NA-_.. - _..- --- -- ---- -- - .-
Chromium 313 17/17 NA 5 5 03991 N 06044 N 11017 10753 NA nonp~r lognor NA- - - _..- - ------- -~ ---
Coban 3/3 17/17 NA 16 14 05088 N 07018 N 17667 16633 -05185 17341 N lo!!nor lognor 045 0298 06413 39200 Y--- -.- - -------_. ----
Copper -- 0/3 11/17 00737 N 1 1 08500 N NA 4675 87559 NA NA------ --- -----
Iron 3/3 17/17 NA 15 13 06009 N 07374 N 96159 9428 -08759 17341 N log~~r ~()!1no!... 0314 0346 00277 39200 Y •-- -- --- -----
Lead 3/3 17/17 NA 12 11 03439 N 05000 N 27117 71635 NA ~nor nonpar NA---- l3i3 --- ---- -- - --- ---- - --- -- ----- ------ --- -- .. ---- --- -- -
MagneSium 17/17 NA 16 14 05088 N 06045 N 71625 71469 -00791 17341 N I~n~!_ lognor 0326 0315 00035 39200 Y

!-1anganese ~ 313 17/17 NA 11 9 08553 N 09641 N 59141 54677 -26329 17341 N I~~~~ lo\!~or 0392 0252 07471 39200 Y

Mer~ry_ 3/3 15/17 10000 N 5 5 03991 N 04155 N -2958 -29411 00399 17341 N logn~r lognar 0282 0709 16619 39200 Y
--- ---

Nickel 3/3 17/17 NA 15 13 06009 N 07708 N 24785 23063 -08859 17341 N 109nor lognor 0344 0306 00434 39200 Y---_.--- ._-------- ---.- - ---- - ---
Potassium 0/3 5/17 03991 N 1 1 08500 N NA 12183 14718 NA NA
--------- .+--- --~--- - ----- --
Vanadium 3/3 17/17 NA 2 2 07158 N 09549 N 18783 15412 NA nonpar normal NA

---.- - ____M_ ---- ~-

Zinc 3/3 17/17 NA 8 7 06561 N 08014 N 45867 46 NA Iognor nonpar NA

Units are mglkg.

A statistical significance level (P value) of 0 05 is used for all tests that directly compare CD to I A two-sided significance level of 0 1 is used for Bartlett's test for equal variance

For each test, a YES or NO decision Is presented only If all assumptions are met The overall decision (is CD > I) for each chemical appears at the left and IS based on four Criteria

(1) Overall decision is YES if anyone of the Mann-Whltney/Gehan. Upper Ranks Test, or T-Test is YES. regardless of other test results

(2) Overall decision is NO if at least one of Mann-Whitney/Gehan, Upper Ranks Test. or T·Test is NO. and none of the aforementIoned tests are YES

(3) Overall decision is YES/NO If ZlFisher Test is YES/NO, respectively, and other tests are NA Z-test is treated as lowest prlonty Since it relies on detection frequency. not magmtude of results

(4) Overall decision IS NA if all tests are NA (Chemicals assigned NA are still Included in human health risk-based screening and/or risk assessment)

# NOs or# Pos

#sor#b

s=b

P value

"10 NO

TABLE B-7.x1s

Number of non-detected (NO) or POSitive (Pos ) results In data set, not including rejected data or blank-qualified data

Number of CD (s) or I (b) samples. not Including rejected data or blank-qualified data

Standard deviation of CD results must not be different from the standard deVIation of I results

Probability or significance level Is defined as the chance of a false positive If P <= 0 05 then test determines CD > I WIth 95 % confidence

Mann-Whitney test used if < 40% of data Non-Detected and detect limits Uniformly below the range of POSitive values If not, the Gehan TestiS used

Page 1 of 2 5/1/00 11 06 AM
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TABLE B·7
SURFACE SOIL EVALUATION TO DETERMINE IF AREAS C AND 0 (CD) CONCENTRATIONS ARE ELEVATED ABOVE AREA I (I)

OFFTASITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Mean and standard deviations are shown of log-transformed data when distnbutJons are of this type, Ie • If
CD and I distributions both match lognormal. and both T-test and Bartlett's test are applicable (Arithmetic mean and
normal standard deviation are shown only for illustration In the event that these tests are NA )

The upper ranks test calculates the probability that k or more samples from the top r ranks of the combined CD and I data set
are comprised of I data If both populations are in fact equal.

TABLE B-7.xls 5/1/00 11 06 AM
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TABLE B-8
OCCURRENCE AND DISTRIBUTION OF METALS IN BACKGROUND SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Areas C and D Background Surface Soil Data
Chemical Frequency Minimum Minimum Maximum Maximum Mean of Location Minimum Maximum

of Detection Detected Qualifier Detected Qualifier All Data of Maximum Detection Detection
Concentration Concentration Concentration limit Limit

Aluminum 17/17 5000 11900 8896 OFF-SO-BK02-0002 N/A N/A
Antimonv 5/17 0.34 J 0.67 J 0.26 OFF-SO-BK03-0002 031 034
Arsenic 17/17 1.8 J 5.5 J 349 OFF-SO-BK16-0002 N/A N/A
Barium 17/17 9.2 38.1 2148 OFF-SO-BK07-0002 N/A N/A

Bervllium 6/17 0.35 0.46 0.29 ·OFF-SO-BK15-0002 028 061
Cadmium 1/17 0.7 J 0.7 J 0.06 OFF-SO-BK08-0002 0.05 005
Calcium 5/17 615 J 1060 364.76 OFF-SO-BK11-0002 115 686

Chromium 17/17 4.3 19.2 10.75 OFF-SO-BK02-0002 N/A N/A
Cobalt 17/17 3.2 9.6 550 OFF-SO-BK02-0002 N/A N/A
Copper 11/17 3.5 33.9 8.76 OFF-SO-BK08-0002 4.1 104

Iron 17/17 5540 J 22900 J 13127 OFF-SO-BK02-0002 N/A N/A
Lead 17/17 6.1 798 71.64 OFF-SO-BK10-0002 N/A N/A

Magnesium I 17/17 725 2260 1331 OFF-SO-BK17-0002 N/A N/A
Manaanese 17/17 156 420 24447 OFF-SO-BK07-0002 N/A N/A

Mercurv 15/17 0.03 J 0.14 006 OFF-SO-BK03-0002 002 003
Nickel 17/17 56 J 185 J 1049 OFF-SO-BK02-0002 N/A N/A

Potassium 5/17 177 312 J 14718 OFF-SO-BK11-0002 169 273
Vanadium 17/17 7.4 23.4 1541 OFF-SO-BK02-0002 N/A N/A

Zinc 17/17 14.6 J 225 J 46.00 OFF-SO-BK08-0002 N/A N/A

Notes:

Units are mglkg.
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result.
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two.
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples.
Number of samples may vary based on the number of usable results.
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TABLE B·9
OCCURRENCE AND DISTRIBUTION OF METALS IN BACKGROUND SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Areas C and D Background Subsurface Soil Data
Chemical Frequency Minimum Minimum Maximum Maximum Mean of Location MInimum Maximum

of Detection Detected Qualifier Detected Qualifier All Data of Maximum Detection Detection
Concentration Concentration Concentration Limit Limit

Aluminum 16/16 7930 16100 11400 OFF-SO-DUP03
Antimonv 1/16 042 J 0.42 J 017 OFF-SO-BK07-0406 025 032
Arsenic 16/16 051 J 849 J 965 OFF-SO-BK01-0406 039 039
Barium 16/16 84 J 21.4 1480 OFF-SO-BK07-0406

Bervllium 9/16 021 1.1 031 OFF-SO-BK01-0406 044 052
Calcium 3/16 852 J 1240 J 32500 OFF-SO-BK17-0203 95 692

Chromium 16/16 109 263 16.80 OFF-SO-BK15-0406
Cobalt 16/16 98 292 1490 OFF-SO-BK01-0406
Coooer 11/16 14.9 329 17 40 OFF-SO-BKO1-0406 101 225

Iron 16/16 19500 67300 J 3340000 OFF-SO-BK01-0406
Lead 16/16 66 161 11 00 OFF-SO-BK11-0406

Maanesium 16/16 2280 5270 357000 OFF-SO-BK03-0406
Manganese 16/16 141 J 992 40500 OFF-SO-BK11-0406

Nickel 16/16 163 48.9 J 2530 OFF-SO-BK01-0406
Potassium ! 13/16 311 J 539 J 350 OFF-SO-BK07-0406 212 275

Silver 12/16 7.3 J 16.7 J 755 OFF-SO-BK01-0406 52 83
Vanadium 16/16 146 287 21 OFF-SO-BK01-0406

Zinc 16/16 377 175 6760 OFF-SO-BK12-0406

Notes:

Units are mglkg.
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated Into one result
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples
Number of samples may vary based on the number of usable results.

----------------
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TABLE B-10

QUANTILE RANGE DISTRIBUTIONS OF BACKGROUND SURFACE SOIL DATA SETS
OFFTA SITE BACKGROUND SOIL INVESTIGATION

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
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Concentration Range of POSITIVE Results
aqrmc:ej$p.b_~~'t'~i~M;,t:~;li!fi~~:;i}A1,ri.J2;,~·,<

Aluminum--_._- ------ ..- --~---_..-.--- -_._~

~ntll1'!()!lX

Arsenic

Barium

~erylll~"!"'.

Cadmium---_._---- -- _."
Calcium

Chromium--- ----- - ---
Cobalt------- - ---.- ---- . -- - -- -
Copper I 41--- --------j----------
Iron '------
Lead___I

Magnesium

Manganese
~~rcu_'Y----- -I 0.02

Nickel----- -------------
Potassium I 169--- ----- --------
Vanadium------- ------ ----
ZinC

Notes:

Units are mglkg.

The 25 % quantile of a set of samples is an estimate of the concentration such that 25 % of the population has concentrations

less than this magnitude

Number of POints refers to the number of samples In the set displaying concentrations between the quantile shown to the

imm diate left and the quantile shown to the right

Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one re-sull.

Number of samples may vary based on the number of usable results.
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TABLE 8-11
QUANTILE RANGE DISTRIBUTIONS OF BACKGROUND SUBSURFACE SOIL DATA SETS

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
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Potassium--------_.._------- --
Sliver---------
Vanadium

Zinc

~!Om!um---------1-- -Cobalt--- - - - - -- --- -- - --- --
COpper ~

Iron------------- ----
Lead---------- ._-----
Magnesium __+-- .
~~!1!!~n~~~ ' __ . .__
Nickel

Aluminum

Calcium

Antimony

Arsenic I

Barium

Berylllum

Notes:

Units are mg/kg.
The 25 % quantile of a set of samples is an estimate of the concentration such that 25 % of the population has concentrations
less than this magnitude.
Number of points refers to the number of samples in the set displaying concentrations between the quantile shown to Ihe
immediate left and the quantile shown to the right.
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated Into one result.
Number of samples may vary based on the number of usable results.
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TABLE B-12
UPPER TOLERANCE LIMIT FOR SURFACE SOIL FROM AREAS C AND D

OFFTA SITE BACKGROUND SOIL. INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

~~nt;:e;wmlq~Il:},"~iJimt~.. ,. l:'~I'r .
'1 ".':1'1 ..,.;./ ':oJ, ......;l: ...~; ·~'\l~rf ~'~~. ·:·... 1~ ;~,.."

.. '. ~,~I"l~~1·tl~/:r' ;hl,~...ut~ .. ·~~..!~·tl'" ~ .
~~i,~~.:...&.'~:~iJ.!~}:!r~.-l~WS...~ t.;:;.:... ,;L",,¥~~,: ..

Assumptions Valid: Background data must fit lognormal or normal shape
Areas C & D Mean or Log Std. Deviation L,N t Areas C & D

ISubstance Detect Freq Mean or Log S D. Q Value UTL

Aluminum 17/17 8895882353 1690 N 17459 11900
Antimony 5/17 0258235

Arsenic 17/17 3.494118 1.15 N 1.7459 555

Barium 17/17 3.009928 0357 L 1.7459 385

Beryllium 6/17 0.288529 0.0836 N 1.7459 0439

Cadmium 1/17 0.064706

Calcium 5/17 5.545287 0.867 L 1.7459 1220

Chromium 17/17 2.30615 0389 L 17459 202 I -,
~

Cobalt 17/17 1663286 0.298 L 17459 901

Copper 11/17 1 931803 0.688 L 17459 238
Iron 17/17 942797 0346 L 17459 23200
Lead 16/16" 26.2375 125 N 1 7531 488
Magnesium 17/17 7.146856 0.315 L 17459 2240

Manganese 17/17 5467681 0.252 L 1.7459 372

Mercury 15/17 -2.941098 0709 L 1.7459 0189

Nickel 17/17 2.306268 0.306 L 1.7459 174

Potassium 5/17 147176471

Vanadium 17/17 15411765 I 3.99 I N I 17459 I 226

Zinc 17/17 46

Units are mg/kg.

L, N, or 0 UTL is based on 95 % upper limit (using t-value) when data are
lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (0)

is used if there are> 18 Area C and D points.
* Lead data set after removal of one outlier data point.

** Antimony, cadmium, potassium, and zinc did not match normal
or lognormal distributional shape which precludes UTL estimation
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TABLE B-13-rev.xls

TABLE B-13
UPPER TOLERANCE LIMIT FOR BACKGROUND SUBSURFACE SOIL DATA SET

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Assumptions Valid: Background data must fit lognormal or normal shape

Areas C & D Mean or Log Std. Deviation L,N t Areas C & D

Substance Detect Freq Mean or Log S D Q Value UTL

Aluminum 16/16 9.32 0.192 L 1.7531 15800

Antimony 1/16 0.168

Arsenic 16/16 155 I 122 I~ I 1 7531 I 42.8

Barium 16/16 14.8 358 1.7531 21 3

Beryllium 9/16 0.307

Calcium 3/16 535 0.902 L 1.7531 1080

Chromium 16/16 168 4.04 N 1 7531 24.1

Cobalt 16/16 149 295 N 1 7531 203

Copper 11/16 174 7.46 N 17531 30.9

Iron 16/16 33400 7250 N 1 7531 46400

Lead 16/16 11 2.47 N 1 7531 154

Magnesium 16/16 8.15 0234 L 1.7531 5310

Manganese 15/15- 366 108 N 1.7613 563

Nickel 16/16 253 513 N 1.7531 345

Potassium 13/16 350

Silver 12116 7.55

I
2.87

I~ I
1 7531

I
127

Vanadium 16/16 20.7 291 1 7531 26

ZinC 16/16 67.6

Units are mg/kg.

L, N, or 0 UTL is based on 95 % upper limit (using t-value) when data are

lognormal (L) or normal (N). Otherwise, an upper 95 % quantile (0)

is used if there are> 18 Area C and D points.

- Manganese data set after removal of one outlier data point.

-- Antimony, beryllium, potassium, and zinc did not match normal
or lognormal distributional shape, which precludes UTL estimation.
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TABLE B-14

ARSENIC POST-OUTLIER REMOVAL DISTRIBUTION OF AREAS C AND D SUBSURFACE SOIL DATA
OFFTA SITE BACKGROUND SOIL INVESTIGATION

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Notes'

Units are mg/kg
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated Into one result
Statistical dlstnbution of data Is detennlned using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level IS 0 05
A nonnal dlstnbution IS assumed if the test statistic W-norm IS >= than the reference value (W-table), and W-norm > W-Iognorm.
A lognonnal dlstnbutlon is assumed if the test statistic W-Iognonn. IS >= the reference value (W-table), and W-Iognorm >= W-norm
A nonparametnc dlstnbution IS assumed if neither distribution passes Shapiro test.
Anthmetic mean may Include positive detections and non-detected results (detection limits are divided by two)

Maximum
Positive Site
'" J';' ..

Concentration
355
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TABLE B-15
LEAD POST-OUTLIER REMOVAL DISTRIBUTION OF AREAS C AND D SURFACE SOIL DATA

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

"oarch,:;J.,"I;r ",fM,'thmetlc 'I .Maximum,

Rl~t~'~W ~~M~~~~~rAII" .'Pb~~iv1f~~e
rc(.:r:e~vlat1bO ,!:Slte"Results Concentration
12.5 I 26.2375 I 49.7

Notes:

Units are mg/kg.
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result.
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level IS 0 05.
A normal distribution IS assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-Iognorm.
A lognormal distribution is assumed if the test statistic W-Iognorm. is >= the reference value (W-table), and W-Iognorm >= W-norm.
A nonparametric distribution is assumed if neither distribution passes Shapiro test.
Arithmetic mean may include positive detections and non-detected results (detection limits are divided by two).
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TABLE B-16
LEAD OUTLIER TESTS FOR AREAS C AND D SURFACE SOIL DATA

OFFTA SITE BACKGROUND SOIL INVESTIGAT,ON
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Sample I.D. Lead (mg/kg) Dixon's Test Discordance Test
OFF-SO-BK09-0002 6.1 Estimated C- 0.958 s= 12.48
OFF-SO-BK14-0002 8.4 Critical Value D(17,0.05)= 0.490 mean- 2624
OFF-SO-BK06-0002 15.2 Dixon's two-sided fails (outlier exists) Estimated Discordance- 61.850
OFF-SO-BK13-0002 16.0 critical Value= 2.443
OFF-SO-BK15-0002 16.2 Discord. one-sided falls (outlier eXists)
OFF-SO-BK12-0002 18.7
OFF-SO-BK17-0002 25.5
OFF-SO-BK16-0002 28.0
OFF-SO-BK08-0002 28.8
OFF-SO-BK07-0002 30.2
OFF-SO-BK05-0002 30.4
OFF-SO-BK01-0002 30.5
OFF-SO-BKO~-0002 31.5
OFF-SO-BK04-0002 36.3
OFF-SO-BK03-0002 48.3
OFF-SO-BK11-0002 49.7
OFF-SO-BK10-0002 798.0

Notes:
- Decision criteria for Dixon's test is based on comparing the estimated C, which is calculated from the sample data set,

to the critical value (from published table, EPA, 1996).
- Decision criteria for Discordance test is based on comparing the estimated discordance, which IS calculated from the

sample data set, to the critical value (from published table, EPA, 1996).
- If the estimated value is greater than the critical value for either Dixon's test or discordance test, then the data point is
judged to be an outlier.
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TABLE B-17
ANTIMONY POST-OUTLIER REMOVAL DISTRIBUTION OF AREAS C AND 0 SURFACE SOIL DATA

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

~tgndar~.!', 'X';':'I'" ,,~thmetlc, .;I,Ma)<jmum '~~'(P'~!~'''V:(ll~Q~ !)1:li"1~t'~117~orrtLr'~'" ~~' .. ' ,'\ .. , ""ll.'l,.",l·ht,;-~, (
!'1i'~p.n:9r;~8gs1' ,>r.A~~r of All Po~ltlve.~lte
(jafd\Devlation Site Results Concentration

0.457 I 0 2325 I 0 62

Notes.

Units are mg/kg.
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated Into one result
Statistical distnbution of data is determined using Shaplro-Wilk test for n <= 50, Shapiro-Francia test for n > 50 Statistical Significance level IS 0 05
A normal distribution IS assumed If the test statistic W-norm IS >= than the reference value (W-table), and W-norm > W-Iognorm.
A lognormal distribution is assumed If the test statistiC W-Iognorm. is >= the reference value (W-table), and W-Iognorm >= W-norm.
A nonparametric distribution IS assumed if neither distribution passes Shapiro test
ArithmetiC mean may include posItive detections and non-detected results (detection limits are diVided by two).
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TABLE B-18

BERYLLIUM POST-CUTLIER REMOVAL DISTRIBUTION OF AREAS C AND D SUBSURFACE SOIL DATA
OFFTA SITE BACKGROUND SOIL INVESTIGATION

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

"'''''I'll,lMrithmetICJ "I" Maximum ..Ii -'l;j,fu;"j P.r.'!"'" t.',:-"'. \!r'~'l\' :.,< ;t"·\, '\
':.;: ,~~M~~n'of AII,( posltlve"S,te
"n ~;~ite:Results:- "Cohcent~tion

0279 I 048

Notes"

Units are mg/kg,
Number of sample results excludes rejected data or blank-qualified data, Duplicates are consolidated Into one result
Statistical distnbutlon of data is determined using Shapiro-Wllk test for n <= 50, Shapiro-Francia test for n > 50 Statlsllcal SIgnificance level IS 0 05
A normal distnbutlon IS assumed If the test statistic W-norm is >= than the reference value (W-table), and W-norm > W-Iognorm
A lognormal distnbutlon is assumed if the test statistic W-Iognorm IS >= the reference value (W-table), and W-Iognorm >= W-norm
A nonparametnc dlstnbution IS assumed If neither distribution passes Shapiro test.
Anthmetlc mean may Include positive detections and non-detected results (detection limits are divided by two)

.....,
~

:-~
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TABLE B-19
MANGANESE POST-OUTLIER DISTRIBUTION OF AREAS C AND D SUBSURFACE SOIL DATA

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

etig~I:" "I,Ma>.<imum .'v
·.'f'~A·:1'I;'<i',;J" .tfpl"N,t'!/Jr:'j'S""t' ';':
~ '",." . OSI Ive I e.',
'f'}"h)4i'l ,t"'1.,~.l~-'jV>~I"'C~1""'.1~,,'

ult$" "COl1centratlon,
366 I 561

Notes:

Units are mg/kg.
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result.
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.05
A normal distribution is assumed if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-Iognorm.
A lognormal distribution is assumed if the test statistic W-Iognorm. is >= the reference value (W-table), and W-Iognorm. >= W-norm.
A lognormal distribution is also the default assumption if neither distribution passes Shapiro test.
Arithmetic mean may include positive detections and non-detected results (detection limits are divided by two).
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TABLE B·20

MANGANESE OUTLIER TESTS FOR AREAS C AND D SURFACE SOIL DATA
OFFTA SITE BACKGROUND SOIL INVESTIGATION

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Sample 1.0. Manganese (mg/kg) Dixon's Test Discordance Test
OFF-SO-BK17-0203 141.0 Estimated C= 0.662 s= 107.91
OFF-SO-BK15-0406 205.5 Critical Value 0(16,0.05)= 0.507 mean- 366.27
OFF-SO-BK02-0406 253.0 Dixon's two-sided fails (outlier exists) Estimated Discordance= 5799
OFF-SO-BK04-0406 318.0 critical Value= 2.443
OFF-SO-BK13-0406 340.0 Discord. one-sided falls (outlier exists)
OFF-SO-BK03-0406 359.0
OFF-SO-BK08-0406 371.0
OFF-SO-BK01-0406 378.0
OFF-SO-BK16-0406 386.0
OFF-SO-BK06-0406 386.5
OFF-SO-BK05-0406 420.0
OFF-SO-BK09-0406 423.0
OFF-SO-BK12-0406 449.0
OFF-SO-BK11:1.-0406 503.0
OFF-SO-BK07-0406 561.0
OFF-SO-BK11-0406 992.0

Decision cnteria for Dixon's test is based on comparing the estimated C, which is calculated from the sample data set,
to the critical value (from published table, EPA, 1996).

Decision criteria for Discordance test is based on comparing the estimated discordance, which is calculated from the
sample data set, to the critical value (from published table, EPA, 1996).

If the estimated value is greater than the critical value for either Dixon's test or discordance test, then the data point is
judged to be an outlier.
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK09-0002 ALUMINUM 5000
OFF-SO-BK10-0002 ALUMINUM - 6480
OFF-SO-BK08-0002 ALUMINUM 7560
OFF-SO-BK15-0002 ALUMINUM 8040
OFF-SO-BK13-0002 ALUMINUM 8060
OFF-SO-BK05-0002 ALUMINUM 8270
OFF-SO-BK14-0002 ALUMINUM 8460
OFF-SO-BK12-0002 ALUMINUM 8640
OFF-SO-BK03-0002 ALUMINUM 8860
OFF-SO-BK11-0002 ALUMINUM 9030
OFF-SO-BK04-0002 ALUMINUM 9230
OFF-SO-BK01-0002 ALUMINUM 9600
OFF-SO-BK07-0002 ALUMINUM 10300
OFF-SO-BK16-0002 ALUMINUM 10300
OFF-SO-BK06-0002 ALUMINUM 10500
OFF-SO-BK17-0002 ALUMINUM 11000
OFF-SO-BK02-0002 ALUMINUM 11900
OFF-SO-BK06-0002 ANTIMONY 0.31 UJ
OFF-SO-BK13-0002 ANTIMONY 0.31 UJ
OFF-SO-BK15-0002 ANTIMONY 0.31 UJ
OFF-SO-BK01-0002 ANTIMONY 0.32 UJ
OFF-SO-BK09-0002 ANTIMONY 0.32 UJ
OFF-SO-BK12-0002 ANTIMONY 0.32 UJ
OFF-SO-BK14-0002 ANTIMONY 0.32 UJ
OFF-SO-BK04-0002 ANTIMONY 0.33 UJ
OFF-SO-BK07-0002 ANTIMONY 0.33 UJ
OFF-SO-BK17-0002 ANTIMONY 0.33 UJ
OFF-SO-BK05-0002 ANTIMONY 0.34 UJ
OFF-SO-BK08-0002 ANTIMONY 0.34 UJ
OFF-SO-BK11-0002 ANTIMONY 0.34 J
OFF-SO-BK10-0002 ANTIMONY 0.39 J
OFF-SO-BK02-0002 ANTIMONY 0.43 J
OFF-SO-BK16-0002 ANTIMONY 0.62 J
OFF-SO-BK03-0002 ANTIMONY 0.67 J
OFF-SO-BK09-0002 ARSENIC 1.8 J
OFF-SO-BK13-0002 ARSENIC 1.8
OFF-SO-BK15-0002 ARSENIC 2.5 J
OFF-SO-BK08-0002 ARSENIC 2.6 J
OFF-SO-BK14-0002 ARSENIC 2:6
OFF-SO-BK06-0002 ARSENIC 2.7 J
OFF-SO-BK05-0002 ARSENIC 2.8 J
OFF-SO-BK07-0002 ARSENIC 3.2 J
OFF-SO-BK10-0002 ARSENIC 3.2 J
OFF-SO-BK12-0002 ARSENIC 3.5
OFF-SO-BK11-0002 ARSENIC 4.1 J
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK04-0002 ARSENIC 4.2 J
OFF-SO-BK17-0002 ARSENIC 4.4 J
OFF-SO-BK02-0002 ARSENIC 4.5 J
OFF-SO-BK03-0002 ARSENIC 4.7 J
OFF-SO-BK01-0002 ARSENIC 5.3 J
OFF-SO-BK16-0002 ARSENIC 5.5 J
OFF-SO-BK09-0002 BARIUM 9.2
OFF-SO-BK10-0002 BARIUM 12
OFF-SO-BK12-0002 BARIUM 13.8
OFF-SO-BK15-0002 BARIUM 17.3 J
OFF-SO-BK16-0002 BARIUM 17.3 J
OFF-SO-BK14-0002 BARIUM 17.6
OFF-SO-BK01-0002 BARIUM 18.9
OFF-SO-BK17-0002 BARIUM 19.1 J
OFF-SO-BK13-0002 BARIUM 19.6
OFF-SO-BK08-0002 BARIUM 21.8
OFF-SO-BK11-0002 BARIUM 22.6
OFF-SO-BK03-0002 BARIUM 24
OFF-SO-BK04-0002 BARIUM 27.5
OFF-SO-BK06-0002 BARIUM 27.7
OFF-SO-BK05-0002 BARIUM 27.8
OFF-SO-BK02-0002 BARIUM 30.8
OFF-SO-BK07-0002 BARIUM 38.1
OFF-SO-BK09-0002 BERYLLIUM 0.28 U
OFF-SO-BK13-0002 BERYLLIUM 0.35
OFF-SO-BK12-0002 BERYLLIUM 0.36
OFF-SO-BK14-0002 BERYLLIUM 0.36
OFF-SO-BK17-0002 BERYLLIUM 0.37
OFF-SO-BK16-0002 BERYLLIUM 0.39
OFF-SO-BK10-0002 BERYLLIUM 0.4 U
OFF-SO-BK11-0002 BERYLLIUM 0.4 U
OFF-SO-BK03-0002 BERYLLIUM 0.44 U
OFF-SO-BK05-0002 BERYLLIUM 0.46 U
OFF-SO-BK06-0002 BERYLLIUM 0.46 U
OFF-SO-BK15-0002 BERYLLIUM 0.46
OFF-SO-BK08-0002 BERYLLIUM 0.51 U
OFF-SO-BK04-0002 BERYLLIUM 0.54 U
OFF-SO-BK07-0002 BERYLLIUM 0.54 U
OFF-SO-BK02-0002 BERYLLIUM 0.59 U
OFF-SO-BK01-0002 BERYLLIUM 0.61 U
OFF-SO-BK01-0002 CADMIUM 0.05 UJ
OFF-SO-BK02-0002 CADMIUM 0.05 UJ
OFF-SO-BK03-0002 CADMIUM 0.05 UJ
OFF-SO-BK04-0002 CADMIUM 0.05 UJ
OFF-SO-BK05-0002 CADMIUM 0.05 UJ
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK06-0002 CADMIUM 0.05 UJ
OFF-SO-BK07-0002 CADMIUM 0.05 UJ
OFF-SO-BK09-0002 CADMIUM 0.05 UJ
OFF-SO-BK10-0002 CADMIUM 0.05 UJ
OFF-SO-BK11-0002 CADMIUM 0.05 UJ
OFF-SO-BK12-0002 CADMIUM 0.05 U
OFF-SO-BK13-0002 CADMIUM 0.05 U
OFF-SO-BK14-0002 CADMIUM 0.05 U
OFF-SO-BK15-0002 CADMIUM 0.05 U
OFF-SO-BK16-0002 CADMIUM 0.05 U
OFF-SO-BK17-0002 CADMIUM 0.05 U
OFF-SO-BK08-0002 CADMIUM 0.7 J
OFF-SO-BK09-0002 CALCIUM 115 U
OFF-SO-BK10-0002 CALCIUM 195 U
OFF-SO-BK03-0002 CALCIUM 238 U
OFF-SO-BK07-0002 CALCIUM 257 U
OFF-SO-BK08-0002 CALCIUM 303 U
OFF-SO-BK06-0002 CALCIUM 310 U
OFF-SO-BK15-0002 CALCIUM 331 UJ
OFF-SO-BK14-0002 CALCIUM 341 UJ
OFF-SO-BK13-0002 CALCIUM 405 UJ
OFF-SO-BK04-0002 CALCIUM 412 U
OFF-SO-BK16-0002 CALCIUM 615 J
OFF-SO-BK05-0002 CALCIUM 653 U
OFF-SO-BK02-0002 CALCIUM 686 U
OFF-SO-BK12-0002 CALCIUM 690 J
OFF-SO-BK17-0002 CALCIUM 807 J
OFF-SO-BK01-0002 CALCIUM 906
OFF-SO-BK11-0002 CALCIUM 1060
OFF-SO-BK09-0002 CHROMIUM 4.3
OFF-SO-BK13-0002 CHROMIUM 5.9
OFF-SO-BK08-0002 CHROMIUM 7
OFF-SO-BK10-0002 CHROMIUM 7.5
OFF-SO-BK14-0002 CHROMIUM 8.5
OFF-SO-BK07-0002 CHROMIUM 8.7
OFF-SO-BK05-0002 CHROMIUM 9.4
OFF-SO-BK15-0002 CHROMIUM 9.7
OFF-SO-BK06-0002 CHROMIUM 10
OFF-SO-BK12-0002 CHROMIUM 1-0-.1
OFF-SO-BK11-0002 CHROMIUM 10.2
OFF-SO-BK01-0002 CHROMIUM 11.6
OFF-SO-BK17-0002 CHROMIUM 13.8
OFF-SO-BK03-0002 CHROMIUM 14.2
OFF-SO-BK16-0002 CHROMIUM 14.3
OFF-SO-BK04-0002 CHROMIUM 18.4
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK02-0002 CHROMIUM 19.2
OFF-SO-BK08-0002 COBALT 3.2
OFF-SO-BK13-0002 COBALT 3.3
OFF-SO-BK10-0002 COBALT 3.6
OFF-SO-BK09-0002 COBALT 4
OFF-SO-BK05-0002 COBALT 4.5
OFF-SO-BK07-0002 COBALT 4.8
OFF-SO-BK12-0002 COBALT 4.8
OFF-SO-BK06-0002 COBALT 5.2
OFF-SO-BK03-0002 COBALT 5.3
OFF-SO-BK14-0002 COBALT 5.8
OFF-SO-BK15-0002 COBALT 5.8
OFF-SO-BK16-0002 COBALT 6.1
OFF-SO-BK04-0002 COBALT 6.5
OFF-SO-BK11-0002 COBALT 6.8
OFF-SO-BK01-0002 COBALT 6.9 B
OFF-SO-BK17-0002 COBALT 7.3
OFF-SO-BK02-0002 COBALT 9.6
OFF-SO-BK09-0002 COPPER 3.5
OFF-SO-BK13-0002 COPPER 4.1 U
OFF-SO-BK14-0002 COPPER 5.8 U
OFF-SO-BK06-0002 COPPER 6.5
OFF-SO-BK05-0002 COPPER 7.2
OFF-SO-BK10-0002 COPPER 7.3
OFF-SO-BK12-0002 COPPER 7.4 U
OFF-SO-BK15-0002 COPPER 8.1 U
OFF-SO-BK07-0002 COPPER 9.3'
OFF-SO-BK16-0002 COPPER 9.9 U
OFF-SO-BK01-0002 COPPER 10.3
OFF-SO-BK17-0002 COPPER 10.4 U
OFF-SO-BK03-0002 COPPER 10.9
OFF-SO-BK04-0002 COPPER 11.8
OFF-SO-BK11-0002 COPPER 12.2
OFF-SO-BK02-0002 COPPER 13.1
OFF-SO-BK08-0002 COPPER 33.9
OFF-SO-BK09-0002 IRON 5540 J
OFF-SO-BK08-0002 IRON 8140 J
OFF-SO-BK13-0002 IRON 8740
OFF-SO-BK10-0002 IRON 9840 J
OFF-SO-BK06-0002 IRON 11600 J
OFF-SO-BK05-0002 IRON 11700 J
OFF-SO-BK07-0002 IRON 11800 J
OFF-SO-BK14-0002 IRON 11900
OFF-SO-BK03-0002 IRON 12100 J
OFF-SO-BK12-0002 IRON 12300
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE I.D. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK04-0002 IRON 12700 J
OFF-SO-BK15-0002 IRON 14000
OFF-SO-BK11-0002 IRON 16000 J
OFF-SO-BK01-0002 IRON 16200 J
OFF-SO-BK16-0002 IRON 16200
OFF-SO-BK17-0002 IRON 21500
OFF-SO-BK02-0002 IRON 22900 J
OFF-SO-BK09-0002 LEAD 6.1
OFF-SO-BK14-0002 LEAD 8.4
OFF-SO-BK06-0002 LEAD 15.2
OFF-SO-BK13-0002 LEAD 16
OFF-SO-BK15-0002 LEAD 16.2
OFF-SO-BK12-0002 LEAD 18.7
OFF-SO-BK17-0002 LEAD 25.5
OFF-SO-BK16-0002 LEAD 28
OFF-SO-BK08-0002 LEAD 28.8
OFF-SO-BK07-0002 LEAD 30.2
OFF-SO-BK05-0002 LEAD 30.4
OFF-SO-BK01-0002 LEAD 30.5
OFF-SO-BK02-0002 LEAD 31.5
OFF-SO-BK04-0002 LEAD 36.3
OFF-SO-BK03-0002 LEAD 48.3
OFF-SO-BK11-0002 LEAD 49.7
OFF-SO-BK10-0002 LEAD 798
OFF-SO-BK09-0002 MAGNESIUM 725
OFF-SO-BK08-0002 MAGNESIUM 837
OFF-SO-BK13-0002 MAGNESIUM 837
OFF-SO-BK10-0002 MAGNESIUM 1110
OFF-SO-BK15-0002 MAGNESIUM 1110
OFF-SO-BK06-0002 MAGNESIUM 1130
OFF-SO-BK07-0002 MAGNESIUM 1130
OFF-SO-BK14-0002 MAGNESIUM 1180
OFF-SO-BK03-0002 MAGNESIUM 1200
OFF-SO-BK12-0002 MAGNESIUM 1200
OFF-SO-BK05-0002 MAGNESIUM 1300
OFF-SO-BK04-0002 MAGNESIUM 1390
OFF-SO-BK11-0002 MAGNESIUM 1640
OFF-SO-BK16-0002 MAGNESIUM 1720
OFF-SO-BK01-0002 MAGNESIUM 1900
OFF-SO-BK02-0002 MAGNESIUM 1960
OFF-SO-BK17-0002 MAGNESIUM 2260
OFF-SO-BK12-0002 MANGANESE 156
OFF-SO-BK10-0002 MANGANESE 172
OFF-SO-BK03-0002 MANGANESE 198
OFF-SO-BK09-0002 MANGANESE 200
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

6of9

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK14-0002 MANGANESE 203
OFF-SO-BK16-0002 MANGANESE 203
OFF-SO-BK13-0002 MANGANESE 209
OFF-SO-BK17-0002 MANGANESE 220
OFF-SO-BK15-0002 MANGANESE 237
OFF-SO-BK06-0002 MANGANESE 242
OFF-SO-BK11-0002 MANGANESE 247
OFF-SO-BK05-0002 MANGANESE 255
OFF-SO-BK04-0002 MANGANESE 262
OFF-SO-BK01-0002 MANGANESE 274
OFF-SO-BK08-0002 MANGANESE 286
OFF-SO-BK02-0002 MANGANESE 372
OFF-SO-BK07-0002 MANGANESE 420
OFF-SO-BK09-0002 MERCURY 0.02 U
OFF-SO-BK01-0002 MERCURY 0.03 U
OFF-SO-BK12-0002 MERCURY 0.03 J
OFF-SO-BK06-0002 MERCURY 0.04 J
OFF-SO-BK13-0002 MERCURY 0.04 J
OFF-SO-BK14-0002 MERCURY 0.04
OFF-SO-BK05-0002 MERCURY 0.05
OFF-SO-BK10-0002 MERCURY 0.05
OFF-SO-BK08-0002 MERCURY 0.06
OFF-SO-BK11-0002 MERCURY 0.06
OFF-SO-BK15-0002 MERCURY 0.06
OFF-SO-BK16-0002 MERCURY 0.07
OFF-SO-BK17-0002 MERCURY 0.08
OFF-SO-BK04-0002 MERCURY 0.11
OFF-SO-BK02-0002 MERCURY 0.12
OFF-SO-BK07-0002 MERCURY 0.12
OFF-SO-BK03-0002 MERCURY 0.14
OFF-SO-BK09-0002 NICKEL 5.6 J
OFF-SO-BK08-0002 NICKEL 6.9 J
OFF-SO-BK13-0002 NICKEL 7.1
OFF-SO-BK10-0002 NICKEL 7.3 J
OFF-SO-BK05-0002 NICKEL 8.8 J
OFF-SO-BK03-0002 NICKEL 9.4 J
OFF-SO-BK07-0002 NICKEL 9.4 J
OFF-SO-BK06-0002 NICKEL 9.7 J
OFF-SO-BK12-0002 NICKEL 10.1
OFF-SO-BK14-0002 NICKEL 10.3
OFF-SO-BK15-0002 NICKEL 10.4
OFF-SO-BK04-0002 NICKEL 11.6 J
OFF-SO-BK11-0002 NICKEL 11.9 J
OFF-SO-BK01-0002 NICKEL 12.1 J
OFF-SO-BK16-0002 NICKEL 12.7
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK17-0002 NICKEL 16.6
OFF-SO-BK02-0002 NICKEL 18.5 J
OFF-SO-BK09-0002 POTASSIUM 169 U
OFF-SO-BK08-0002 POTASSIUM 177
OFF-SO-BK17-0002 POTASSIUM 184 U
OFF-SO-BK15-0002 POTASSIUM 186 U
OFF-SO-BK10-0002 POTASSIUM 187 U
OFF-SO-BK14-0002 POTASSIUM 192 U
OFF-SO-BK03-0002 POTASSIUM 197 U
OFF-SO-BK01-0002 POTASSIUM 204 UJ
OFF-SO-BK05-0002 POTASSIUM 216 U
OFF-SO-BK02-0002 POTASSIUM 230 UJ
OFF-SO-BK07-0002 POTASSIUM 236
OFF-SO-BK13-0002 POTASSIUM 241 U
OFF-SO-BK04-0002 POTASSIUM 253
OFF-SO-BK06-0002 POTASSIUM 254
OFF-SO-BK16-0002 POTASSIUM 261 U
OFF-SO-BK12-0002 POTASSIUM 273 U
OFF-SO-BK11-0002 POTASSIUM 312 J
OFF-SO-BK13-0002 SELENIUM 0.42 UJ
OFF-SO-BK15-0002 SELENIUM 0.42 UJ
OFF-SO-BK01-0002 SELENIUM 0.44 U
OFF-SO-BK11-0002 SELENIUM 0.44 U
OFF-SO-BK12-0002 SELENIUM 0.44 UJ
OFF-SO-BK14-0002 SELENIUM 0.44 UJ
OFF-SO-BK17-0002 SELENIUM 0.45 UJ
OFF-SO-BK08-0002 SELENIUM 0.47 U
OFF-SO-BK16-0002 SELENIUM 0.48 UJ
OFF-SO-BK09-0002 SELENIUM 0.49 UJ
OFF-SO-BK04-0002 SELENIUM 0.54 UJ
OFF-SO-BK06-0002 SELENIUM 0.7 UJ
OFF-SO-BK10-0002 SELENIUM 0.71 UJ
OFF-SO-BK05-0002 SELENIUM 0.78 UJ
OFF-SO-BK02-0002 SELENIUM 0.79 UJ
OFF-SO-BK07-0002 SELENIUM 0.79 UJ
OFF-SO-BK03-0002 SELENIUM 0.81 UJ
OFF-SO-BK09-0002 SILVER 1.7 UJ
OFF-SO-BK08-0002 SILVER 2.5 UJ
OFF-SO-BK13-0002 SILVER Z:7 UJ
OFF-SO-BK05-0002 SILVER 3.3 UJ
OFF-SO-BK10-0002 SILVER 3.3 UJ
OFF-SO-BK03-0002 SILVER 3.4 UJ
OFF-SO-BK12-0002 SILVER 3.4 UJ
OFF-SO-BK04-0002 SILVER 3.6 UJ
OFF-SO-BK06-0002 SILVER 3.6 UJ
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK07-0002 SILVER 3,6 UJ
OFF-SO-BK14-0002 SILVER 3.9 UJ
OFF-SO-BK01-0002 SILVER 4 UJ
OFF-SO-BK15-0002 SILVER 4 UJ
OFF-SO-BK16-0002 SILVER 4.3 UJ
OFF-SO-BK11-0002 SILVER 4.8 UJ
OFF-SO-BK02-0002 SILVER 5.5 UJ
OFF-SO-BK17-0002 SILVER 5.9 U
OFF-SO-BK09-0002 SODIUM 6.9 U
OFF-SO-BK10-0002 SODIUM 16.3 U
OFF-SO-BK08-0002 SODIUM 18 U
OFF-SO-BK03-0002 SODIUM 20.3 U
OFF-SO-BK06-0002 SODIUM 21.3 U
OFF-SO-BK07-0002 SODIUM 23 U
OFF-SO-BK05-0002 SODIUM 29.4 U
OFF-SO-BK04-0002 SODIUM 35.7 U
OFF-SO-BK02-0002 SODIUM 44.7 UJ
OFF-SO-BK11-0002 SODIUM 46 UJ
OFF-SO-BK01-0002 SODIUM 54.2 UJ
OFF-SO-BK15-0002 SODIUM 56.1 UJ
OFF-SO-BK14-0002 SODIUM 59.1 UJ
OFF-SO-BK13-0002 SODIUM 74 UJ
OFF-SO-BK17-0002 SODIUM 79 UJ
OFF-SO-BK16-0002 SODIUM 105 UJ
OFF-SO-BK12-0002 SODIUM 154 UJ
OFF-SO-BK02-0002 THALLIUM 0 R
OFF-SO-BK11-0002 THALLIUM 0 R
OFF-SO-BK16-0002 THALLIUM 0 R
OFF-SO-BK17-0002 THALLIUM 0 R
OFF-SO-BK06-0002 THALLIUM 0.34 U
OFF-SO-BK13-0002 THALLIUM 0.34 U
OFF-SO-BK15-0002 THALLIUM 0.34 U
OFF-SO-BK01-0002 THALLIUM 0.35 U
OFF-SO-BK03-0002 THALLIUM 0.35 U
OFF-SO-BK09-0002 THALLIUM 0.35 U
OFF-SO-BK10-0002 THALLIUM 0.35 U
OFF-SO-BK04-0002 THALLIUM 0.36 U
OFF-SO-BK07-0002 THALLIUM 0.36 U
OFF-SO-BK05-0002 THALLIUM 0.37 U
OFF-SO-BK08-0002 THALLIUM 0.37 U
OFF-SO-BK12-0002 THALLIUM 0.43 UJ
OFF-SO-BK14-0002 THALLIUM 0.44 UJ I

OFF-SO-BK09-0002 VANADIUM 7.4
OFF-SO-BK10-0002 VANADIUM 10.6
OFF-SO-BK13-0002 VANADIUM 10.7
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TABLE B-21
DATA FOR AREAS C AND D SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK14-0002 VANADIUM 12.7
OFF-SO-BK15-0002 VANADIUM 13.3
OFF-SO-BK07-0002 VANADIUM 14.3
OFF-SO-BK06-0002 VANADIUM 14.7
OFF-SO-BK08-0002 VANADIUM 15.2
OFF-SO-BK03-0002 VANADIUM 15.7
OFF-SO-BK12-0002 VANADIUM 15.7
OFF-SO-BK05-0002 VANADIUM 16.2
OFF-SO-BK11-0002 VANADIUM 16.3
OFF-SO-BK01-0002 VANADIUM 16.5
OFF-SO-BK16-0002 VANADIUM 18.4
OFF-SO-BK04-0002 VANADIUM 18.8
OFF-SO-BK17-0002 VANADIUM 22.1
OFF-SO-BK02-0002 VANADIUM 23.4
OFF-SO-BK09-0002 ZINC 14.6 J
OFF-SO-BK13-0002 ZINC 24.3
OFF-SO-BK14-0002 ZINC 26.9
OFF-SO-BK10-0002 ZINC 28.6 J
OFF-SO-BK12-0002 ZINC 28.9
OFF-SO-BK06-0002 ZINC 29 J
OFF-SO-BK15-0002 ZINC 32.1
OFF-SO-BK05-0002 ZINC 33.6 J
OFF-SO-BK01-0002 ZINC 33.9 J
OFF-SO-BK03-0002 ZINC 34 J
OFF-SO-BK07-0002 ZINC 36.2 J
OFF-SO-BK04-0002 ZINC 40.8 J
OFF-SO-BK16-0002 ZINC 41.8
OFF-SO-BK11-0002 ZINC 46.9 J
OFF-SO-BK17-0002 ZINC 52.5
OFF-SO-BK02-0002 ZINC 52.9 J
OFF-SO-BK08-0002 ZINC 225 J
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK13-0406 ALUMINUM 7930
OFF-SO-BK06-0406 ALUMINUM 8040

OFF-SO-DUP02 ALUMINUM 9040
OFF-SO-BK08-0406 ALUMINUM 9210
OFF-SO-BK04-0406 ALUMINUM 9890

OFF-SO-DUP01 ALUMINUM 10000
OFF-SO-BK02-0406 ALUMINUM 10200
OFF-SO-BK14-0406 ALUMINUM 10600
OFF-SO-BK07-0406 ALUMINUM 10700
OFF-SO-BK05-0406 ALUMINUM 10800
OFF-SO-BK16-0406 ALUMINUM 11100
OFF-SO-BK11-0406 ALUMINUM 11500
OFF-SO-BK09-0406 ALUMINUM 11600
OFF-SO-BK12-0406 ALUMINUM 12900
OFF-SO-BK01-0406 ALUMINUM 14200
OFF-SO-BK03-0406 ALUMINUM 14300
OFF-SO-BK17-0203 ALUMINUM 14900
OFF-SO-BK15-0406 ALUMINUM 15700

OFF-SO-DUP03 ALUMINUM 16100
OFF-SO-BK15-0406 ANTIMONY 0.25 UJ
OFF-SO-BK02-0406 ANTIMONY 0.28 UJ
OFF-SO-BK17-0203 ANTIMONY 0.28 UJ

OFF-SO-DUP02 ANTIMONY 0.28 UJ
OFF-SO-DUP01 ANTIMONY 0.29 UJ
OFF-SO-DUP03 ANTIMONY 0.29 UJ

OFF-SO-BK03-0406 ANTIMONY 0.3 UJ
OFF-SO-BK05-0406 ANTIMONY 0.3 UJ
OFF-SO-BK08-0406 ANTIMONY 0.3 UJ
OFF-SO-BK01-0406 ANTIMONY 0.31 UJ
OFF-SO-BK04-0406 ANTIMONY 0.31 UJ
OFF-SO-BK06-0406 ANTIMONY 0.31 UJ
OFF-SO-BK11-0406 ANTIMONY 0.31 UJ
OFF-SO-BK14-0406 ANTIMONY 0.31 UJ
OFF-SO-BK09-0406 ANTIMONY 0.32 UJ
OFF-SO-BK12-0406 ANTIMONY 0.32 UJ
OFF-SO-BK13-0406 ANTIMONY 0.32 UJ
OFF-SO-BK16-0406 ANTIMONY 0.32 UJ
OFF-SO-BK07-0406 ANTIMONY 0.42 J
OFF-SO-BK15-0406 ARSENIC - 0.39 UJ

OFF-SO-DUP03 ARSENIC 0.51 J
OFF-SO-BK17-0203 ARSENIC 0.78 J
OFF-SO-BK09-0406 ARSENIC 2.7 J
OFF-SO-BK13-0406 ARSENIC 3 J
OFF-SO-BK16-0406 ARSENIC 3.2 J
OFF-SO-BK08-0406 ARSENIC 3.7 J
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK12-0406 ARSENIC 4.5 J
OFF-SO-BK05-0406 ARSENIC 4.7 J
OFF-SO-BK06-0406 ARSENIC 4.7 J
OFF-SO-BK14-0406 ARSENIC 4.7 J

OFF-SO-DUP02 ARSENIC 4.7 J
OFF-SO-BK04-0406 ARSENIC 4.8 J
OFF-SO-BK11-0406 ARSENIC 4.8 J
OFF-SO-BK07-0406 ARSENIC 5.7 J
OFF-SO-BK03-0406 ARSENIC 17.9 J

OFF-SO-DUP01 ARSENIC 21.7 J
OFF-SO-BK02-0406 ARSENIC 35.5 J
OFF-SO-BK01-0406 ARSENIC 84.9 J
OFF-SO-BK15-0406 BARIUM 8.4 J
OFF-SO-BK17-0203 BARIUM 8.7 J

OFF-SO-DUP03 BARIUM 9.2 J
OFF-SO-BK03-0406 BARIUM 10.8
OFF-SO-BK02-0406 BARIUM 11.6
OFF-SO-BK04-0406 BARIUM 13.6
OFF-SO-BK13-0406 BARIUM 13.8 J

OFF-SO-DUP01 BARIUM 14 J
OFF-SO-BK06-0406 BARIUM 14.4
OFF-SO-BK11-0406 BARIUM 15 J
OFF-SO-BK01-0406 BARIUM 15.3
OFF-SO-BK16-0406 BARIUM 15.3 J
OFF-SO-BK05-0406 BARIUM 16.1

OFF-SO-DUP02 BARIUM 16.1 J
OFF-SO-BK14-0406 BARIUM 16.6 J
OFF-SO-BK09-0406 BARIUM 18
OFF-SO-BK12-0406 BARIUM 18.4 J
OFF-SO-BK08-0406 BARIUM 19.1
OFF-SO-BK07-0406 BARIUM 21.4
OFF-SO-BK17-0203 BERYLLIUM 0.21
OFF-SO-BK11-0406 BERYLLIUM 0.23
OFF-SO-BK13-0406 BERYLLIUM 0.24
OFF-SO-BK15-0406 BERYLLIUM 0.28
OFF-SO-BK16-0406 BERYLLIUM 0.32

OFF-SO-DUP03 BERYLLIUM 0.32
OFF-SO-DUP02 BERYLLIUM 0.33
OFF-SO-DUP01 BERYLLIUM <r.35

OFF-SO-BK14-0406 BERYLLIUM 0.43
OFF-SO-BK08-0406 BERYLLIUM 0.44 U
OFF-SO-BK02-0406 BERYLLIUM 0.46 U
OFF-SO-BK09-0406 BERYLLIUM 0.47 U
OFF-SO-BK07-0406 BERYLLIUM 0.48 U
OFF-SO-BK12-0406 BERYLLIUM 0.48
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK05-0406 BERYLLIUM 0.49 U
OFF-SO-BK04-0406 BERYLLIUM 0.51 U
OFF-SO-BK06-0406 BERYLLIUM 0.51 U
OFF-SO-BK03-0406 BERYLLIUM 0.52 U
OFF-SO-BK01-0406 BERYLLIUM 1.1
OFF-SO-BK02-0406 CADMIUM 0.04 UJ
OFF-SO-BK04-0406 CADMIUM 0.05 UJ
OFF-SO-BK05-0406 CADMIUM 0.05 UJ
OFF-SO-BK06-0406 CADMIUM 0.05 UJ
OFF-SO-BK08-0406 CADMIUM 0.05 UJ
OFF-SO-BK09-0406 CADMIUM 0.05 UJ
OFF-SO-BK13-0406 CADMIUM 0.05 U
OFF-SO-BK03-0406 CADMIUM 0.09 UJ
OFF-SO-BK07-0406 CADMIUM 0.1 UJ
OFF-SO-BK15-0406 CADMIUM 0.16 U
OFF-SO-BK17-0203 CADMIUM 0.17 U

OFF-SO-DUP02 CADMIUM 0.17 U
OFF-SO-DUP01 CADMIUM 0.18 U
OFF-SO-DUP03 CADMIUM 0.18 U

OFF-SO-BK01-0406 CADMIUM 0.19 UJ
OFF-SO-BK11-0406 CADMIUM 0.19 U
OFF-SO-BK14-0406 CADMIUM 0.19 U
OFF-SO-BK12-0406 CADMIUM 0.2 U
OFF-SO-BK16-0406 CADMIUM 0.2 U
OFF-SO-BK06-0406 CALCIUM 95 U
OFF-SO-BK04-0406 CALCIUM 143 U
OFF-SO-BK07-0406 CALCIUM 166 U
OFF-SO-BK09-0406 CALCIUM 167 U
OFF-SO-BK16-0406 CALCIUM 186 UJ
OFF-SO-BK05-0406 CALCIUM 260 U

OFF-SO-DUP02 CALCIUM 265 UJ
OFF-SO-BK14-0406 CALCIUM 362 UJ

OFF-SO-DUP01 CALCIUM 367 UJ
OFF-SO-BK08-0406 CALCIUM 374 U
OFF-SO-BK12-0406 CALCIUM 409 UJ
OFF-SO-BK01-0406 CALCIUM 461 U
OFF-SO-BK13-0406 CALCIUM 471 UJ
OFF-SO-BK03-0406 CALCIUM 491 U
OFF-SO-BK02-0406 CALCIUM 692 U
OFF-SO-BK15-0406 CALCIUM 852 J
OFF-SO-BK11-0406 CALCIUM 868 J

OFF-SO-DUP03 CALCIUM 1010 J
OFF-SO-BK17-0203 CALCIUM 1240 J
OFF-SO-BK13-0406 CHROMIUM 10.9
OFF-SO-BK08-0406 CHROMIUM 11.1
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK02-0406 CHROMIUM 11.7
OFF-SO-BK03-0406 CHROMIUM 13.4
OFF-SO-BK06-0406 CHROMIUM 14.2
OFF-SO-BK04-0406 CHROMIUM 15.4

OFF-SO-DUP01 CHROMIUM 15.6
OFF-SO-BK05-0406 CHROMIUM 15.9
OFF-SO-BK11-0406 CHROMIUM 16.2

OFF-SO-DUP02 CHROMIUM 16.8
OFF-SO-BK09-0406 CHROMIUM 17.8
OFF-SO-BK16-0406 CHROMIUM 17.8
OFF-SO-BK14-0406 CHROMIUM 18.9
OFF-SO-BK01-0406 CHROMIUM 19.1

OFF-SO-DUP03 CHROMIUM 19.3
OFF-SO-BK17-0203 CHROMIUM 19.5
OFF-SO-BK07-0406 CHROMIUM 19.8
OFF-SO-BK12-0406 CHROMIUM 25.5
OFF-SO-BK15-0406 CHROMIUM 26.3
OFF-SO-BK13-0406 COBALT 9.8
OFF-SO-BK17-0203 COBALT 10.4
OFF-SO-BK08-0406 COBALT 10.6

OFF-SO-DUP01 COBALT 12.3
OFF-SO-BK06-0406 COBALT 12.6
OFF-SO-BK04-0406 COBALT 13
OFF-SO-BK15-0406 COBALT 14.1
OFF-SO-BK16-0406 COBALT 14.4

OFF-SO-DUP02 COBALT 14.4
OFF-SO-BK05-0406 COBALT 14.5

OFF-SO-DUP03 COBALT 15
OFF-SO-BK03-0406 COBALT 16.4
OFF-SO-BK02-0406 COBALT 16.6
OFF-SO-BK11-0406 COBALT 16.6
OFF-SO-BK14-0406 COBALT 16.6
OFF-SO-BK09-0406 COBALT 16.7
OFF-SO-BK07-0406 COBALT 17
OFF-SO-BK12-0406 COBALT 17.5
OFF-SO-BK01-0406 COBALT 29.2
OFF-SO-BK17-0203 COPPER 10.1 U
OFF-SO-BK13-0406 COPPER 14.3 U
OFF-SO-BK08-0406 COPPER 11f".9
OFF-SO-BK11-0406 COPPER 16.8 U
OFF-SO-BK15-0406 COPPER 17.2 U
OFF-SO-BK02-0406 COPPER 17.5
OFF-SO-BK06-0406 COPPER 17.9
OFF-SO-BK05-0406 COPPER 20.3

OFF-SO-DUP03 COPPER 20.4 U
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-DUP02 COPPER 20.5 U
OFF-SO-BK03-0406 COPPER 20.7

OFF-SO-DUP01 COPPER 20.8 U
OFF-SO-BK16-0406 COPPER 22.5 U
OFF-SO-BK09-0406 COPPER 24.4
OFF-SO-BK12-0406 COPPER 25.4
OFF-SO-BK14-0406 COPPER 25.4
OFF-SO-BK04-0406 COPPER 25.5
OFF-SO-BK07-0406 COPPER 27.3
OFF-SO-BK01-0406 COPPER 32.9
OFF-SO-BK13-0406 IRON 19500
OFF-SO-BK08-0406 IRON 21200 J
OFF-SO-BK06-0406 IRON 27200 J
OFF-SO-BK04-0406 IRON 29500 J
OFF-SO-BK05-0406 IRON 30500 J
OFF-SO-BK02-0406 IRON 31600 J

OFF-SO-DUP02 IRON 32100
OFF-SO-BK09-0406 IRON 32500 J
OFF-SO-BK16-0406 IRON 32800
OFF-SO-BK17-0203 IRON 33500
OFF-SO-BK11-0406 IRON 33600

OFF-SO-DUP01 IRON 33900
OFF-SO-BK15-0406 IRON 35900
OFF-SO-BK07-0406 IRON 36500 J
OFF-SO-BK14-0406 IRON 36600

OFF-SO-DUP03 IRON 36800
OFF-SO-BK12-0406 IRON 38500
OFF-SO-BK03-0406 IRON 40700 J
OFF-SO-BK01-0406 IRON 67300 J
OFF-SO-BK13-0406 LEAD 6.6
OFF-SO-BK08-0406 LEAD 7
OFF-SO-BK06-0406 LEAD 8.9
OFF-SO-BK09-0406 LEAD 9.5
OFF-SO-BK02-0406 LEAD 9.7

OFF-SO-DUP02 LEAD 9.7
OFF-SO-BK17-0203 LEAD 9.9

OFF-SO-DUP01 LEAD 10
OFF-SO-BK16-0406 LEAD 10.1
OFF-SO-BK04-0406 LEAD 10.3
OFF-SO-BK01-0406 LEAD 11.4
OFF-SO-BK03-0406 LEAD 11.6
OFF-SO-BK15-0406 LEAD 11.6
OFF-SO-BK05-0406 LEAD 12.2
OFF-SO-BK14-0406 LEAD 12.6
OFF-SO-BK12-0406 LEAD 12.8
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE I.D. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-DUP03 LEAD 14

OFF-SO-BK07-0406 LEAD 14.1
OFF-SO-BK11-0406 LEAD 16.1
OFF-SO-BK06-0406 MAGNESIUM 2280
OFF-SO-BK13-0406 MAGNESIUM 2340

OFF-SO-DUP02 MAGNESIUM 2540
OFF-SO-DUP01 MAGNESIUM 2790

OFF-SO-BK04-0406 MAGNESIUM 2900
OFF-SO-BK02-0406 MAGNESIUM 2990
OFF-SO-BK08-0406 MAGNESIUM 2990
OFF-SO-BK01-0406 MAGNESIUM 3210
OFF-SO-BK07-0406 MAGNESIUM 3400
OFF-SO-BK11-0406 MAGNESIUM 3520
OFF-SO-BK05-0406 MAGNESIUM 3540
OFF-SO-BK14-0406 MAGNESIUM 3560
OFF-SO-BK09-0406 MAGNESIUM 3680
OFF-SO-BK16-0406 MAGNESIUM 3810
OFF-SO-BK12-0406 MAGNESIUM 4010
OFF-SO-BK17-0203 MAGNESIUM 4570
OFF-SO-BK15-0406 MAGNESIUM 5080

OFF-SO-DUP03 MAGNESIUM 5160
OFF-SO-BK03-0406 MAGNESIUM 5270
OFF-SO-BK17-0203 MANGANESE 141 J
OFF-SO-BK15-0406 MANGANESE 192

OFF-SO-DUP03 MANGANESE 219
OFF-SO-BK02-0406 MANGANESE 253

OFF-SO-DUP01 MANGANESE 315
OFF-SO-BK04-0406 MANGANESE 318
OFF-SO-BK13-0406 MANGANESE 340
OFF-SO-BK03-0406 MANGANESE 359
OFF-SO-BK06-0406 MANGANESE 359
OFF-SO-BK08-0406 MANGANESE 371
OFF-SO-BK16-0406 MANGANESE 386

OFF-SO-DUP02 MANGANESE 414
OFF-SO-BK05-0406 MANGANESE 420
OFF-SO-BK09-0406 MANGANESE 423
OFF-SO-BK01-0406 MANGANESE 441
OFF-SO-BK12-0406 MANGANESE 449
OFF-SO-BK14-0406 MANGANESE 503
OFF-SO-BK07-0406 MANGANESE 561
OFF-SO-BK11-0406 MANGANESE 992
OFF-SO-BK13-0406 MERCURY 0.01 U
OFF-SO-BK01-0406 MERCURY 0.02 U
OFF-SO-BK02-0406 MERCURY 0.02 U
OFF-SO-BK04-0406 MERCURY 0.02 U

TABLE B-22-rev.xls 6 of 10

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TABLE B·22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK05-0406 MERCURY 0.02 U
OFF-SO-BK06-0406 MERCURY 0.02 U
OFF-SO-BK07-0406 MERCURY 0.02 U
OFF-SO-BK09-0406 MERCURY 0.02 U
OFF-SO-BK12-0406 MERCURY 0.02 U
OFF-SO-BK14-0406 MERCURY 0.02 U
OFF-SO-BK17-0203 MERCURY 0.02 U

OFF-SO-DUP02 MERCURY 0.02 U
OFF-SO-BK03-0406 MERCURY 0.03 U
OFF-SO-BK08-0406 MERCURY 0.03 U
OFF-SO-BK11-0406 MERCURY 0.03 U
OFF-SO-BK15-0406 MERCURY 0.03 U
OFF-SO-BK16-0406 MERCURY 0.03 U

OFF-SO-DUP01 MERCURY 0.03 U
OFF-SO-DUP03 MERCURY 0.03 U

OFF-SO-BK13-0406 NICKEL 16.3
OFF-SO-BK08-0406 NICKEL 16.7 J
OFF-SO-BK06-0406 NICKEL 19.6 J
OFF-SO-BK04-0406 NICKEL 21 :4 J
OFF-SO-BK17-0203 NICKEL 22.5

OFF-SO-DUP01 NICKEL 22.6
OFF-SO-BK05-0406 NICKEL 22.9 J

OFF-SO-DUP02 NICKEL 24.4
OFF-SO-BK16-0406 NICKEL 24.6
OFF-SO-BK02-0406 NICKEL 24.8 J
OFF-SO-BK11-0406 NICKEL 25.1
OFF-SO-BK07-0406 NICKEL 26.2 J
OFF-SO-BK14-0406 NICKEL 26.6
OFF-SO-BK09-0406 NICKEL 28.1 J
OFF-SO-BK12-0406 NICKEL 29.1
OFF-SO-BK03-0406 NICKEL 30.2 J

OFF-SO-DUP03 NICKEL 31.5
OFF-SO-BK15-0406 NICKEL 32
OFF-SO-BK01-0406 NICKEL 48.9 J
OFF-SO-BK02-0406 POTASSIUM 212 UJ
OFF-SO-BK15-0406 POTASSIUM 237 U
OFF-SO-BK17-0203 POTASSIUM 241 U

OFF-SO-DUP03 POTASSIUM 275 U
OFF-SO-BK01-0406 POTASSIUM 311 J
OFF-SO-BK11-0406 POTASSIUM 330
OFF-SO-BK13-0406 POTASSIUM 337
OFF-SO-BK03-0406 POTASSIUM 354 J
OFF-SO-BK08-0406 POTASSIUM 358 J
OFF-SO-BK06-0406 POTASSIUM 369 J

OFF-SO-DUP01 POTASSIUM 378
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK04-0406 POTASSIUM 382 J
OFF-SO-BK12-0406 POTASSIUM 399
OFF-SO-BK14-0406 POTASSIUM 409

OFF-SO-DUP02 POTASSIUM 411
OFF-SO-BK16-0406 POTASSIUM 416
OFF-SO-BK05-0406 POTASSIUM 484 J
OFF-SO-BK09-0406 POTASSIUM 498 J
OFF-SO-BK07-0406 POTASSIUM 539 J
OFF-SO-BK02-0406 SELENIUM 0.41 UJ
OFF-SO-BK05-0406 SELENIUM 0.42 U
OFF-SO-BK11-0406 SELENIUM 0.42 UJ
OFF-SO-BK01-0406 SELENIUM 0.43 U
OFF-SO-BK04-0406 SELENIUM 0.43 U
OFF-SO-BK09-0406 SELENIUM 0.43 U
OFF-SO-BK07-0406 SELENIUM 0.44 U
OFF-SO-BK13-0406 SELENIUM 0.44 UJ
OFF-SO-BK08-0406 SELENIUM 0.56 UJ
OFF-SO-BK06-0406 SELENIUM 0.73 UJ
OFF-SO-BK03-0406 SELENIUM 0.82 U
OFF-SO-BK15-0406 SELENIUM 1.4 UJ
OFF-SO-BK17-0203 SELENIUM 1.5 UJ

OFF-SO-DUP02 SELENIUM 1.5 UJ
OFF-SO-DUP01 SELENIUM 1.6 UJ
OFF-SO-DUP03 SELENIUM 1.6 UJ

OFF-SO-BK12-0406 SELENIUM 1.7 UJ
OFF-SO-BK14-0406 SELENIUM 1.7 UJ
OFF-SO-BK16-0406 SELENIUM 1.7 UJ
OFF-SO-BK13-0406 SILVER 5.2 U
OFF-SO-BK08-0406 SILVER 5.8 UJ
OFF-SO-BK06-0406 SILVER 7.3 J
OFF-SO-BK04-0406 SILVER 7.7 J
OFF-SO-BK02-0406 SILVER 8 J
OFF-SO-BK05-0406 SILVER 8 J
OFF-SO-BK16-0406 SILVER 8.2 U

OFF-SO-DUP02 SILVER 8.2 U
OFF-SO-BK17-0203 SILVER 8.3 U
OFF-SO-BK11-0406 SILVER 8.5
OFF-SO-BK15-0406 SILVER 8.6
OFF-SO-BK09-0406 ' SILVER fJ.7 J

OFF-SO-DUP01 SILVER 8.7
OFF-SO-DUP03 SILVER 9.2

OFF-SO-BK07-0406 SILVER 9.5 J
OFF-SO-BK14-0406 SILVER 9.6
OFF-SO-BK12-0406 SILVER 9.7
OFF-SO-BK03-0406 SILVER 10.1 J
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK01-0406 SILVER 16.7 J
OFF-SO-BK06-0406 SODIUM 8 UJ
OFF-SO-BK09-0406 SODIUM 17.9 UJ
OFF-SO-BK08-0406 SODIUM 18.5 UJ
OFF-SO-BK07-0406 SODIUM 20.8 UJ
OFF-SO-BK02-0406 SODIUM 24.1 UJ
OFF-SO-BK04-0406 SODIUM 24.1 UJ
OFF-SO-BK05-0406 SODIUM 25.2 UJ
OFF-SO-BK03-0406 SODIUM 26 UJ
OFF-SO-BK01-0406 SODIUM 43.9 UJ

OFF-SO-DUP01 SODIUM 46.9 UJ
OFF-SO-DUP02 SODIUM 52.3 UJ

OFF-SO-BK14-0406 SODIUM 53.4 UJ
OFF-SO-BK15-0406 SODIUM 53.9 UJ

OFF-SO-DUP03 SODIUM 61.7 UJ
OFF-SO-BK16-0406 SODIUM 66.4 UJ
OFF-SO-BK13-0406 SODIUM 69.5 UJ
OFF-SO-BK17-0203 SODIUM 69.9 UJ
OFF-SO-BK11-0406 SODIUM 113 UJ
OFF-SO-BK12-0406 SODIUM 221 UJ
OFF-SO-BK01-0406 THALLIUM 0 R
OFF-SO-BK11-0406 THALLIUM 0 R
OFF-SO-BK12-0406 THALLIUM 0 R
OFF-SO-BK13-0406 THALLIUM 0 R
OFF-SO-BK14-0406 THALLIUM 0 R
OFF-SO-BK15-0406 THALLIUM 0 R
OFF-SO-BK16-0406 THALLIUM 0 R
OFF-SO-BK17-0203 THALLIUM 0 R

OFF-SO-DUP01 THALLIUM 0 R
OFF-SO-DUP02 THALLIUM 0 R
OFF-SO-DUP03 THALLIUM 0 R

OFF-SO-BK02-0406 THALLIUM 0.31 U
OFF-SO-BK08-0406 THALLIUM 0.32 U
OFF-SO-BK03-0406 THALLIUM 0.33 U
OFF-SO-BK05-0406 THALLIUM 0.33 U
OFF-SO-BK04-0406 THALLIUM 0.34 U
OFF-SO-BK06-0406 THALLIUM 0.34 U
OFF-SO-BK09-0406 THALLIUM 0.34 U
OFF-SO-BK07-0406 THALLIUM 0.35 U
OFF-SO-BK13-0406 VANADIUM 14.6
OFF-SO-BK08-0406 VANADIUM 17.7
OFF-SO-BK06-0406 VANADIUM 18.3
OFF-SO-BK09-0406 VANADIUM 18.5
OFF-SO-BK02-0406 VANADIUM 18.9
OFF-SO-BK04-0406 VANADIUM 19.5
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TABLE B-22
DATA FOR AREAS C AND D SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK16-0406 VANADIUM 19.6
OFF-SO-BK15-0406 VANADIUM 19.9
OFF-SO-BK11-0406 VANADIUM 20
OFF-SO-BK03-0406 VANADIUM 20.1

OFF-SO-DUP03 VANADIUM 20.3
OFF-SO-DUP01 VANADIUM 21.1
OFF-SO-DUP02 VANADIUM 21.3

OFF-SO-BK05-0406 VANADIUM 22
OFF-SO-BK07-0406 VANADIUM 22.3
OFF-SO-BK14-0406 VANADIUM 23.9
OFF-SO-BK17-0203 VANADIUM 24.4
OFF-SO-BK12-0406 VANADIUM 25.4
OFF-SO-BK01-0406 VANADIUM 28.7
OFF-SO-BK13-0406 ZINC 37.7
OFF-SO-BK08-0406 ZINC 40 J
OFF-SO-BK17-0203 ZINC 48.8
OFF-SO-BK06-0406 ZINC 52 J
OFF-SO-BK04-0406 ZINC 52.9 J
OFF-SO-BK05-0406 ZINC 55.4 J
OFF-SO-BK15-0406 ZINC 57.2

OFF-SO-DUP02 ZINC 58.4
OFF-SO-DUP03 ZINC 58.6

OFF-SO-BK16-0406 ZINC 59.4
OFF-SO-DUP01 ZINC 60.5

OFF-SO-BK09-0406 ZINC 61.5 J
OFF-SO-BK11-0406 ZINC 62.6
OFF-SO-BK02-0406 ZINC 63.9 J
OFF-SO-BK14-0406 ZINC 65.5
OFF-SO-BK07-0406 ZINC 67.9 J
OFF-SO-BK03-0406 ZINC 68.1 J
OFF-SO-BK01-0406 ZINC 159 J
OFF-SO-BK12-0406 ZINC 175
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TABLE B-23
DATA FOR AREA I SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK19-0002 ALUMINUM 9940

OFF-SO-DUP04 ALUMINUM 10400
OFF-SO-BK20-0002 ALUMINUM 10500
OFF-SO-BK18-0002 ALUMINUM 11500
OFF-SO-BK20-0002 ANTIMONY 0.28 UJ

OFF-SO-DUP04 ANTIMONY 0.29 UJ
OFF-SO-BK19-0002 ANTIMONY 0.32 UJ
OFF-SO-BK18-0002 ANTIMONY 0.34 UJ
OFF-SO-BK19-0002 ARSENIC 3.3
OFF-SO-BK18-0002 ARSENIC 4.3 J

OFF-SO-DUP04 ARSENIC 5.5 J
OFF-SO-BK20-0002 ARSENIC 6.2 J
OFF-SO-BK19-0002 BARIUM 23

OFF-SO-DUP04 BARIUM 26.8 J
OFF-SO-BK20-0002 BARIUM 27.5 J
OFF-SO-BK18-0002 BARIUM 39.2 J
OFF-SO-BK19-0002 BERYLLIUM 0.48
OFF-SO-BK20-0002 BERYLLIUM 0.57

OFF-SO-DUP04 BERYLLIUM 0.6
OFF-SO-BK18-0002 BERYLLIUM 0.69
OFF-SO-BK20-0002 CADMIUM 0.04 U
OFF-SO-BK18-0002 CADMIUM 0.05 U
OFF-SO-BK19-0002 CADMIUM 0.05 U

OFF-SO-DUP04 CADMIUM 0.05 U
OFF-SO-BK19-0002 CALCIUM 268 UJ
OFF-SO-BK20-0002 CALCIUM 297 UJ

OFF-SO-DUP04 CALCIUM 304 UJ
OFF-SO-BK18-0002 CALCIUM 358 UJ
OFF-SO-BK19-0002 CHROMIUM 7.5

OFF-SO-DUP04 CHROMIUM 12.1
OFF-SO-BK18-0002 CHROMIUM 12.8
OFF-SO-BK20-0002 CHROMIUM 13.4
OFF-SO-BK19-0002 COBALT 3.7

OFF-SO-DUP04 COBALT 5.8
OFF-SO-BK20-0002 COBALT 6.1
OFF-SO-BK18-0002 COBALT 9.1
OFF-SO-BK19-0002 COPPER 6.1 U

OFF-SO-DUP04 COPPER 8 U
OFF-SO-BK20-0002 COPPER -" 8.5 U
OFF-SO-BK18-0002 COPPER 13.7 U
OFF-SO-BK19-0002 IRON 11000

OFF-SO-DUP04 IRON 14500
OFF-SO-BK20-0002 IRON 15300
OFF-SO-BK18-0002 IRON 20600
OFF-SO-BK19-0002 LEAD 23.5
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TABLE B-23
DATA FOR AREA I SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK18-0002 LEAD 24
OFF-SO-DUP04 LEAD 32.5

OFF-SO-BK20-0002 LEAD 35.2
OFF-SO-BK19-0002 MAGNESIUM 928

OFF-SO-DUP04 MAGNESIUM 1280
OFF-SO-BK20-0002 MAGNESIUM 1320
OFF-SO-BK18-0002 MAGNESIUM 1780
OFF-SO-BK19-0002 MANGANESE 236
OFF-SO-BK18-0002 MANGANESE 447

OFF-SO-DUP04 MANGANESE 470
OFF-SO-BK20-0002 MANGANESE 492
OFF-SO-BK18-0002 MERCURY 0.04 J

OFF-SO-DUP04 MERCURY 0.04 J
OFF-SO-BK20-0002 MERCURY 0.06
OFF-SO-BK19-0002 MERCURY 0.07
OFF-SO-BK19-0002 NICKEL 8.5

OFF-SO-DUP04 NICKEL 11.7
OFF-SO-BK20-0002 NICKEL 11.9
OFF-SO-BK18-0002 NICKEL 16.9

OFF-SO-DUP04 POTASSIUM 207 U
OFF-SO-BK20-0002 POTASSIUM 209 U
OFF-SO-BK19-0002 POTASSIUM 221 U
OFF-SO-BK18-0002 POTASSIUM 302 U
OFF-SO-BK20-0002 SELENIUM 0.38 UJ

OFF-SO-DUP04 SELENIUM 0.4 UJ
OFF-SO-BK19-0002 SELENIUM 0.44 UJ
OFF-SO-BK18-0002 SELENIUM 0.46 UJ
OFF-SO-BK19-0002 SILVER 3.4 UJ
OFF-SO-BK20-0002 SILVER 4.1 U

OFF-SO-DUP04 SILVER 4.2 U
OFF-SO-BK18-0002 SILVER 5.6 U

OFF-SO-DUP04 SODIUM 43 UJ
OFF-SO-BK18-0002 SODIUM 48.6 UJ
OFF-SO-BK20-0002 SODIUM 52.9 UJ
OFF-SO-BK19-0002 SODIUM 56 UJ
OFF-SO-BK20-0002 THALLIUM 0 R

OFF-SO-DUP04 THALLIUM 0 R
OFF-SO-BK19-0002 THALLIUM 0.35 U
OFF-SO-BK18-0002 THALLIUM 0':37 U
OFF-SO-BK20-0002 VANADIUM 17.5
OFF-SO-BK19-0002 VANADIUM 17.6

OFF-SO-DUP04 VANADIUM 17.6
OFF-SO-BK18-0002 VANADIUM 21.2
OFF-SO-BK19-0002 ZINC 33

OFF-SO-DUP04 ZINC 34.5
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SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER

OFF-SO-BK20-0002 ZINC 35.9
OFF-SO-BK18-0002 ZINC 69.4

TABLE 8-23
DATA FOR AREA I SURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
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TABLE B-24
DATA FOR AREA I SUBSURFACE SOIL

OFFTA SITE BACKGROUND SOIL INVESTIGATION
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE 1.0. ANALYTE CONCENTRATION QUALIFIER
OFF-SO-BK18-0406 ALUMINUM 11300
OFF-SO-BK18-0406 ANTIMONY 0.33 UJ
OFF-SO-BK18-0406 ARSENIC 15.9 J
OFF-SO-BK18-0406 BARIUM 30 J
OFF-SO-BK18-0406 BERYLLIUM 0.49
OFF-SO-BK18-0406 CADMIUM 0.2 U
OFF-SO-BK18-0406 CALCIUM 454 UJ
OFF-SO-BK18-0406 CHROMIUM 15.8
OFF-SO-BK18-0406 COBALT 22.4
OFF-SO-BK18-0406 COPPER 27.9
OFF-SO-BK18-0406 IRON 34800
OFF-SO-BK18-0406 LEAD 13.6
OFF-SO-BK18-0406 MAGNESIUM 3610
OFF-SO-BK18-0406 MANGANESE 366
OFF-SO-BK18-0406 MERCURY 0.02 U
OFF-SO-BK18-0406 NICKEL 30.2
OFF-SO-BK18-0406 POTASSIUM 366
OFF-SO-BK18-0406 SELENIUM 1.8 UJ
OFF-SO-BK18-0406 SILVER 9
OFF-SO-BK18-0406 SODIUM 53 UJ
OFF-SO-BK18-0406 THALLIUM 0 R
OFF-SO-BK18-0406 VANADIUM 18.2
OFF-SO-BK18-0406 ZINC 66.9
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